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(57) ABSTRACT 

Methods and apparatus for selecting and delivering advertis 
ing or promotional content based on, e.g., the attributes of a 
desired demographic. In one embodiment, the invention 
enhances advertising or promotional penetration into a par 
ticular demographic of a network subscriber pool by corre 
lating the advertising/promotion (and even the contextual 
program content) with specific users or groups of users within 
the pool. This approach decouples the advertising or promo 
tion from any given program or lineup, and gives the network 
operator flexibility in deciding where, when, and how often to 
insert advertisements or promotions in order to achieve the 
desired result. Dynamic network architectures such as broad 
cast switched architectures can also be leveraged to further 
enhance flexibility and targeting precision. In effect, the net 
work advertising or promotion model is made results-driven 
(versus program-centric). Subscriber privacy is also option 
ally maintained, thus ensuring that stored data is not traceable 
to a specific user. 
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METHODS AND APPARATUS FOR 
USER-BASED TARGETED CONTENT 

DELIVERY 

PRIORITY AND RELATED APPLICATIONS 

This application claims priority to co-owned U.S. Provi 
sional Patent Application Ser. No. 60/995,655, filed Sep. 26, 
2007, and entitled “METHODS AND APPARATUS FOR 
USER-BASED TARGETED CONTENT DELIVERY” 
which is incorporated herein by reference in its entirety. This 
application is related to U.S. patent application Ser. No. 
10/639,070 filed Aug. 12, 2003 and entitled “TECHNIQUE 
FOREFFECTIVELY DELIVERING TARGETED ADVER 
TISEMENTS THROUGH A COMMUNICATIONS NET 
WORKHAVING LIMITED BANDWIDTH which is incor 
porated herein by reference in its entirety. 

COPYRIGHT 

A portion of the disclosure of this patent document con 
tains material that is subject to copyright protection. The 
copyright owner has no objection to the facsimile reproduc 
tion by anyone of the patent document or the patent disclo 
sure, as it appears in the Patent and Trademark Office patent 
files or records, but otherwise reserves all copyright rights 
whatsoever. 

BACKGROUND OF THE INVENTION 

1. Field of Invention 
The present invention relates generally to the field of con 

tent delivery over a network. More specifically, the present 
invention is in one exemplary aspect directed to analyzing 
user-, device-, or premises-specific information in order to 
determine the appropriate advertising or promotional content 
to be delivered over the network. 

2. Description of Related Technology 
In cable television networks, advertisements are usually 

statically interspersed within a given broadcasted program. In 
this manner, every CPE in a local service area which is cur 
rently tuned to the same program channel will receive the 
same advertisements at approximately the same time and in 
the same order. 

In content-based networks Such as cable television net 
works, advertisements (including without limitation promo 
tions, commercials, and short segments) that are viewed by 
subscribers can be controlled in several ways. Generally, two 
categories or Subdivisions of these techniques exist: (i) 
national- or high-level insertion, and (ii) local- or low-level 
insertion. 

Under national level insertion, national networks (such as 
NBC, ABC, etc.) are responsible for determining the adver 
tisements or promotions that are resident in a given program 
stream. The pre-configured stream is delivered to the network 
operator (e.g., MSO), and the MSO merely then delivers the 
stream (content and advertisements) to the relevant subscrib 
ers over their network. 
Under local-level insertion, the MSO (and even broadcast 

affiliates) can insert locally-generated advertisements or 
commercials and other such segments into remotely distrib 
uted regional programs before they are delivered to the net 
work subscribers. 

Advertisement time is typically priced based upon an asso 
ciated program’s popularity (and hence its time slot). Such 
prices are commonly based on Nielsen Television Ratings, 
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2 
which are ratings determined by measuring of the number of 
unique viewers or households tuned to a television program at 
any one particular time. 
The Nielsen system has also recently been expanded from 

only program content to advertising (i.e., Nielsen ratings may 
be provided for advertisements themselves). 

Nielsen Television Ratings are gathered in one of two 
ways. One method involves asking viewers of various demo 
graphics to keep a written record of the television shows they 
watch throughout the day and evening. Another method 
involves using "Set Meters,” which are small devices con 
nected to televisions in selected homes. These devices elec 
tronically gather the viewing habits of the home and transmit 
the information nightly to Nielsen over a connected phone 
line. 

There are several disadvantages with employing a Nielsen 
like approach to pricing statically interspersed cable adver 
tisements. The first is that the sample of viewers selected may 
not be fairly representative of the population of cable viewers 
as a whole. For example, in a cable network comprising four 
million cable viewers, a sample of any 100,000 viewers may 
exhibit different average viewing habits than the averages 
associated with the other 3,900,000 cable viewers who are not 
in the sample. 
A second disadvantage is that static delivery makes it dif 

ficult to perfectly target an audience known to be in the 
market. For example, Suppose that the ideal target for a sports 
car advertisement is the set of all consumers who like and 
would be interested in buying sports cars. If all that is known 
from Nielsen data is that 10% of the sample group has 
watched the auto-racing channel for over three hours in the 
last month, this may not perfectly correlate with set of con 
Sumers who like sports cars. This may be the case, for 
example, if there are some consumers who are in the market 
for sports cars but who never watch the auto racing channel, 
or if there are some viewers of the auto racing channel who 
have no interest in buying or owning sports cars. As such, 
patterns based on viewership data often imprecisely identify 
the desired audience. 
The aforementioned prior art “Nielsen' approach is also 

program-specific, and this is a problem from several aspects. 
First, the efficacy of the advertising is tied to the accuracy of 
the demographic model for that particular program; i.e., that 
most 18-30 year old females in fact do actually watch Ameri 
can Idol. As a limiting case, if the demographic model used 
had 0% correlation with actual behavior, then advertising 
used based on that demographic model would have a corre 
spondingly low (or no) effect on the target demographic (e.g., 
18-30 year old females), since none of them would be watch 
ing American Idol when the advertising was broadcast. Stated 
simply, the prior art program-coupled approach is only as 
good as the underlying demographic correlation model. 

Also, the aforementioned demographic model is often lim 
ited to one particular program. Hence, the 18-30 year old 
females discussed above may tune in dutifully to American 
Idol each broadcast (e.g., Monday at 8:00 pm), but may not 
have any interest in watching the program immediately pre 
ceding or following American Idol, and hence may tune away 
(or delay tuning to that channel until the start of American 
Idol). The demographic model for that particular program 
accordingly may have little or no correlation to periods (pro 
grams) before or after it, and thus a new demographic model 
(which may cater to a heterogeneous demographic from the 
first, e.g., 40-65 year-old males) would be needed. This has 
the effect of inter alia, artificially segmenting or imposing 
boundaries on the continuity of advertising or promotions; 
i.e., a given “theme' or demographic cannot be reliably tar 
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geted significantly beyond the program boundaries unless the 
same demographic or theme continues in the programming 
itself. The network operator, network, or other entity must 
effectively tailor advertisements/promotions on a per-pro 
gram basis in some cases if their advertising/promotion is to 
have maximum efficacy. 
A number of other different approaches have been 

described in the prior art which attempt to facilitate effective 
targeted advertising or promotional content delivery. For 
example, United States Patent Application Publication No. 
20070113243 to Brey published May 17, 2007 entitled “Tar 
geted advertising system and method discloses a targeted 
advertising system comprising an interface unit configured to 
receive broadcast transmissions, a primary broadcast stream 
for broadcast programming, a secondary broadcast stream for 
targeted advertising content, and a storage device for storing 
the targeted advertising content. The method comprises pre 
senting a targeted advertising content to a user including 
receiving a primary broadcast stream, receiving a secondary 
broadcaststream, storingaportion of the secondary broadcast 
stream in a storage device, and presenting a targeted adver 
tising stream to the user, which may be selected based on a 
user parameter. 

United States Patent Application Publication No. 
20070089127 to Flickinger et al. published Apr. 19, 2007 
entitled “Advertisement Filtering and Storage for Targeted 
Advertisement Systems' discloses an advertisement storage 
and filtering system for selectively identifying targeted adver 
tisements to be stored in the memory of the STB. This storing 
of the selected advertisements can be accomplished in a num 
ber of ways. In one embodiment, the advertisements, in real 
time and as they are received at the STB, are processed by the 
STB and only those advertisements with the appropriate char 
acteristics are stored on the hard drive. This may require some 
buffering of the advertisements in the STB memory as the 
STB processes and determines whether or not to store the 
advertisement. The information required to determine 
whether or not to store the advertisement could also be sent in 
advance, e.g., as a data service in an advertisement channel. 
Alternatively, the STB may store incoming advertisements in 
a memory temporarily and Subsequently determine whether 
or not to retain the stored advertisements. 

United States Patent Application Publication No. 
20060277569 to Smith published Dec. 7, 2006 entitled 
“DVR-based targeted advertising discloses a system for 
DVR-based targeted advertising. In an embodiment, a tar 
geted advertisement system includes a DVR, an advertise 
ment data store, and an advertisement manager. The DVR 
records media content, maintains the recorded media content 
for on-demand viewing, and provides the recorded media 
content for viewing when requested. The advertisement man 
ager designates advertisement region(s) in the recorded 
media content as the media content is being recorded, where 
an advertisement region includes a first boundary and a sec 
ond boundary to designate the advertisement region in the 
media content. The advertisement manager monitors a first 
data stream of the recorded media content when it is rendered 
for viewing to detect that a playback position of the first data 
stream has crossed an advertisement region boundary, and to 
initiate that an advertisement obtained from the advertise 
ment data store be provided as a second data stream to render 
the advertisement for viewing. 

United States Patent Application Publication No. 
20060253864 to Easty published Nov. 9, 2006 entitled “Sys 
temand method for household targeted advertising discloses 
a targeted television advertisement system comprising a cus 
tomer premises equipment at a household and coupled to a 
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4 
television set, the customer premise equipment, which com 
prises a server operable to access a media storage device and 
demand-pull advertising elementary streams customized for 
a viewer of the household, and a splicer operable to receive a 
program elementary streams and splice the demand-pulled 
advertising elementary streams into the program elementary 
StreamS. 

United States Patent Application Publication No. 
20060253328 to Kohli et al. published Nov. 9, 2006 entitled 
“Targeted advertising using verifiable information' discloses 
a system and a method to match advertisement requests with 
campaigns using targeting attributes, and campaigns are 
selected for fulfillment of the advertisement request accord 
ing to a priority algorithm. The targeting uses end user infor 
mation that is verifiable, and which the user has granted 
permission to use, improving the granularity and accuracy of 
the targeting data. The algorithm includes load balancing and 
campaign state evaluation on a per campaign, per user basis. 
The algorithm enables control over the frequency and number 
of exposures for a campaign, optimizing the advertising both 
from the perspective of the user and the advertiser. 

United States Patent Application Publication No. 
200602483555 to Eldering published Nov. 2, 2006 entitled 
"Targeted advertising through electronic program guide' dis 
closes a mechanism for matching Electronic Program Guide 
(EPG) advertisements to subscribers or groups of subscribers 
and delivering those advertisements within the EPG. The 
subscribers are initially characterized in different groups by 
using commercially available data, Such as demographic data. 
Furthermore, the groups of subscribers may be formed 
according to their characteristics. These characteristics may 
be derived from, but are not limited to, demographic data, 
geographic information or individual Subscriber selection 
data. Subsequent to the formation of the groups, Suitable 
advertisements to be placed in the EPG avails are selected, 
based on the matching of the advertisement characteristics to 
the characteristics of the groups, wherein the EPG avails are 
the advertising opportunities available within the EPG. Dif 
ferent versions of the EPG having targeted advertisements 
may be created, and the different versions may be placed on a 
download server for transmission overan access system to the 
subscriber. At the subscriber end, the different versions of the 
EPG may be received and the subscriber end, being assigned 
to aparticular group, may receive the EPG which corresponds 
to that group. The Subscriber end generally comprises a Suit 
able subscriber interface, such as, a set-top box (STB) or a 
cable-ready television having a unique identification. 

U.S. Pat. No. 7,228,555 to Schlack issued Jun. 5, 2007 
entitled “System and method for delivering targeted adver 
tisements using multiple presentation streams' discloses a 
system and method for delivering channels of presentation 
streams carrying targeted advertisements in a television ser 
Vice network environment. The system includes a generator 
for generating a set of presentation streams for each of pro 
gramming channels, each of the presentation streams in each 
set having same programming data but different ads directed 
to advertiser-specific market segments of different advertis 
ers. A plurality of local routing stations receives the generated 
sets of presentation streams. At least one local routing station 
processes the sets of presentation streams and selectively 
Switches between the presentation streams in each set to 
output one presentation stream for a programming channel. 
As a result, a presentation stream carrying the most appropri 
ate advertisement is provided to a viewer at any given time for 
at least one programming channel. 

U.S. Pat. No. 6,738,978 to Hendricks, et al. issued May 18, 
2004, entitled “Method and apparatus for targeted advertise 
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ment discloses a network controller for use with a digital 
cable headend capable of monitoring and controlling set top 
terminals in a television program delivery system. The inven 
tion relates to methods and apparatus for a network controller 
that manages a configuration of set top terminals in a program 
delivery system. The invention is particularly useful in pro 
gram delivery systems with hundreds of channels of program 
ming, a menu driven program selection system, and a pro 
gram control information signal that carries data and 
identifies available program choices. Specifically, the inven 
tion modifies a program control information signal at the 
cable headend before the modified signal is transmitted to 
each set top terminal. This signal is used with polling methods 
to receive upstream data from the set top terminals. The 
invention initiates such upstream data retrieval, gathers all 
data received and compiles viewer demographics information 
and programs watched information. The invention processes 
this data and information to generate packages of advertise 
ments, as well as account and billing reports, targeted towards 
each set top terminal. The invention uses upstream data recep 
tion hardware, databases and processing hardware and soft 
ware to accomplish these functions. 

U.S. Pat. No. 6,718,551 to Swix, et al. issued Apr. 6, 2004 
entitled “Method and system for providing targeted adver 
tisements' discloses a method and system for providing tar 
geted advertisements over a networked media delivery sys 
tem, especially interactive television networks, the system 
comprising tracking and storing viewer selections, analyzing 
the selections, and delivering targeted advertisements that 
appeal to the particular Subscriber making the selections. The 
system includes a merge processor, a file server, a profile 
processor, and a broadcast server contained in a head end in 
communication with a plurality of set-top boxes through a 
distribution network. Based on a subscriber's viewing habits 
and account information, the invention delivers different, cus 
tomized advertisements to different viewers watching the 
same program or channel. The advertisements are delivered 
as either still frame bit maps or as video streams advertise 
ment insertion in a playlist or a broadcast media program. 

U.S. Pat. No. 6,463,585 to Hendricks, et al. issued Oct. 8, 
2002 entitled “Targeted advertisement using television deliv 
ery systems' discloses a multiple channel architecture 
designed to allow targeted advertising directed to television 
terminals connected to an operations center or a cable head 
end. Program channels carry television programs. During 
commercial breaks in the television programs, advertise 
ments, which are also broadcast on the program channel, are 
displayed. However, additional feeder channels carry alter 
nate advertising that may be better Suited for certain viewing 
audiences. The operations center or the cable headend gener 
ate a group assignment plan that assigns the television termi 
nals to groups, based on factors such as area of dominant 
influence and household income. A Switching plan is then 
generated that instructs the television terminals to remain 
with the program channel or to switch to one of the alternate 
feeder channels during the program breaks. The television 
terminals record which channels were viewed during the 
program breaks, and report this information to the cable hea 
dends and the operations center. The reported information is 
used to generate billing for commercial advertisers, and to 
analyze viewer watching habits. The invention uses upstream 
data reception hardware, databases and processing hardware 
and Software to accomplish these functions. 

U.S. Pat. No. 6,002,393 also issued to Hite, et al. Dec. 14, 
1999, entitled “System and method for delivering targeted 
advertisements to consumers using direct commands' dis 
closes a system and method for targeting TV advertisements 
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6 
to individual consumers by delivering a plurality of adver 
tisements to a display site. A command signal is sent to the 
display site commanding the display of a selected advertise 
ment suited for the individual consumer. In another embodi 
ment, a predetermined advertisement is delivered upon com 
mand from a control center to a viewing site intended for the 
particular consumer. 

U.S. Pat. No. 5,774,170 to Hite, et al. issued Jun. 30, 1998 
entitled “System and method for delivering targeted adver 
tisements to consumers' discloses advertising by targeting, 
delivering and displaying electronic advertising messages 
(commercials) within specified programming in one or more 
pre-determined households (or on specific display devices) 
while simultaneously preventing a commercial from being 
displayed in other households or on other displays for which 
it is not intended. Commercials are delivered to specified 
homes or displays via either over-the-air or wired delivery 
systems. 

Despite the foregoing plethora of approaches to “targeted’ 
advertising and promotions, there is a need for improved 
methods and apparatus which more effectively identify and 
access groups for content delivery over an information net 
work. Such improved methods and apparatus would ideally 
identify one or more users of the delivery network based on 
information that will better correlate with an advertiser's 
target audience and demographic. Ideally, these methods and 
apparatus would be able to selectively utilize multiple sources 
of information relating to users and their behavior (thus pro 
viding even more precision when attempting to identify a 
designated audience) and would leverage flexible network 
delivery paradigms such as broadcast Switched architectures. 

Such methods and apparatus would also allow for decou 
pling of advertising or promotions from a particular program 
or time slot, thereby providing the network operator flexibil 
ity to insert the advertising or promotional content in a 
dynamic fashion based on interalia changing network con 
ditions, and/or cost/benefit decisions. This approach would 
also permit use of a new more flexible business method (pric 
ing model) for network operators and content sources. 

Subscriberanonymity or privacy (i.e., no use of personally 
identifiable information) would also ideally be maintained 
where desired. 
The improved apparatus and methods should also be 

capable of providing complete privacy and anonymity for 
individual subscribers from which the “targeting informa 
tion is obtained. 

SUMMARY OF THE INVENTION 

The present invention addresses the foregoing needs by 
providing methods and apparatus adapted to increase the 
effectiveness of advertising or promotional content to be 
delivered over a network to one or more network devices and 
associated users. 

In a first aspect of the invention, a method of delivering 
targeted advertising or promotional content to a selected one 
or more users of a content-based network is disclosed. In one 
embodiment, the method comprises: identifying the one or 
more users from the plurality using descriptive information 
relating to the one or more users, the descriptive information 
being selected so as to correlate to a demographic or psycho 
graphic; identifying one or more advertising or promotional 
content elements based at least in part on the descriptive 
information; and selectively delivering the one or more adver 
tising or promotional content elements to the one or more 
users via the network. 
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In one variant, the identifying one or more advertising or 
promotional content elements comprises: accessing metadata 
associated with at least one of the advertising or promotional 
content elements; and evaluating the correlation of the meta 
data with the descriptive information. 

In another variant, the network comprises a broadcast 
switched architecture (BSA) network, and the delivering 
comprises instantiating a new broadcast Switched program 
stream comprising the one or more advertising or promo 
tional content elements. 

In a further variant, the one or more users comprises a 
single user, and the delivering comprises instantiating a new 
Video on-demand (VoD) session and streaming content via 
the session, the content comprising the one or more advertis 
ing or promotional content elements. 

In still another variant, the one or more users comprises a 
single user, and the delivering comprises delivering content 
comprising the one or more advertising or promotional con 
tent elements according to a network digital video recorder 
(nIDVR) or network personal video recorder (nPVR) delivery 
channel. 

Alternatively, the delivering comprises delivering the one 
or more advertising or promotional content elements within a 
program stream having non-advertising or promotional con 
tent therein also, and the method further comprises selecting 
one or more of the identified advertising or promotional con 
tent elements based on a relationship between a theme or 
context of the selected one or more advertising or promo 
tional content elements and a theme or context of the non 
advertising or promotional content. 
As yet another alternative, the delivering comprises deliv 

ering the one or more advertising or promotional content 
elements within a program stream having non-advertising or 
promotional content therein also, and the one or more adver 
tising or promotional content elements and the non-advertis 
ing or promotional content are contextually related to one 
another in at least one aspect. 

In another variant, the method further comprises: receiving 
feedback information relating to the one or more subscribers 
viewing of the one or more advertising or promotional con 
tent elements; and adjusting the at least one of (i) the identi 
fying one or more advertising or promotional content ele 
ments, or (ii) delivery of the elements, based at least in part on 
the feedback information. The feedback information may be 
selected from the group consisting of e.g.: (i) information 
indicating that one or more of the one or more users has tuned 
away from the advertising or promotional content elements 
during their delivery; (ii) information indicating that one or 
more of the one or more users has turned off consumer pre 
mises equipment during delivery of the advertising or promo 
tional content elements; and (iii) information indicating that 
one or more of the one or more users has interacted with their 
consumer premises equipment in a manner related to the 
advertising or promotional content elements. 

In a further variant, the descriptive information is obtained 
passively from the one or more users during network opera 
tion; e.g., data relating to the one or more users tuning habits. 

Alternatively, the descriptive information is obtained from 
the one or more users during network operation via an inter 
active interface with the users, the interface being adapted to 
Solicit demographic or psychographic information from the 
USCS. 

In a second aspect of the invention, an apparatus for use in 
a content based network is disclosed. In one embodiment, the 
apparatus comprises: a first module adapted to receive infor 
mation about one or more users of the network; a second 
module adapted to select one or more advertising or promo 
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tional content streams based at least in part on the informa 
tion; and a third module adapted to cause transmission of the 
one or more content streams to at least one user of the one or 
OUISS. 

In one variant, the first module is adapted to receive infor 
mation about the one or more users by querying a database. 
For example, the first module may be adapted to receive 
information about the one or more users by querying a data 
base Such that the database elements queried cannot be used 
to personally identify any user in the one or more users. 

Alternatively, the first module is adapted to receive infor 
mation about the one or more users by receiving at least one 
data file from a network subscriber database. At least a por 
tion of the contents of the at least one data file are optionally 
protected; e.g., hashed using a one-way hash function, the 
portion of the contents to be hashed comprising information 
which can be used to personally identify a specific user of the 
Ole O O USS. 

In another variant, the information about the one or more 
users comprises data related to at least one program content 
selection from at least one of the users, such as: (i) a history of 
program requests, (ii) times at which requested programs 
were broadcast, (iii) frequency of channel changes, (iv), 
recorded periods of non-activity, and (v) history on-demand 
requests. 

In still another variant, the information about the one or 
more users comprises demographic information, at least por 
tions of the demographic information being unique to respec 
tive ones of the one or more users. 

In a further variant, the apparatus further comprises a 
fourth module, the fourth module being adapted to create one 
or more subsets or groups of users from the one or more users. 
The one or more Subsets are created, e.g., based at least in part 
on demographic information about the one or more users. 

In another variant, the apparatus comprises a computerized 
device, and at least portions of the first, second and third 
modules comprise a computer program adapted to run on the 
computerized device. The computerized device may com 
prise for example a broadcast switched architecture (BSA) 
controller, or a VoD server. 

In a third aspect of the invention, a method of doing busi 
ness within a content-based network is disclosed. In one 
embodiment, the method comprises: receiving a request from 
a third party for delivery of advertising or promotional con 
tent over the network, the advertising or promotional content 
having at least one target demographic or psychographic 
associated therewith; obtaining information about a first set of 
users of the network; identifying at least a portion of the first 
set of users correlating to the at least one demographic or 
psychographic based at least in part on the information; and 
delivering the advertising or promotional content to the at 
least portion of the first set of users based at least in part on the 
at least one demographic or psychographic. 

In one variant, the method further comprises providing the 
third party an assurance or guarantee that the advertising or 
promotional content will be delivered to (or alternatively 
perceived by) at least a certain number of the users within the 
target demographic. 

In a fourth aspect of the invention, a method for non 
program restricted advertising or promotion delivery within a 
content-based network is disclosed. In one embodiment, the 
method comprises: receiving a request from a third party for 
delivery of advertising or promotional content over the net 
work, the advertising or promotional content having at least 
one target demographic or psychographic associated there 
with; obtaining information about a first set of users of the 
network; identifying at least a portion of the first set of users 
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correlating to the at least one demographic or psychographic 
based at least in part on the information; and delivering the 
advertising or promotional content to the at least portion of 
the first set of users based at least in part on the at least one 
demographic or psychographic, the delivering being Substan 
tially agnostic to program content being delivered to the at 
least portion of users Substantially contemporaneously with 
the advertising or promotional content. 

In a fifth aspect of the invention, a method of delivering 
targeted advertising or promotional content to one or more 
users of a content-based network is disclosed. In one embodi 
ment, the method comprises: determining one or more 
descriptive features associated with the advertising or promo 
tional content; identifying one or more target users of the 
network based at least in part on the descriptive features: 
identifying one or more non-advertising or non-promotional 
content elements to be delivered over the network; and deliv 
ering the advertising or promotional content to the identified 
one or more target users along with the non-advertising or 
promotional content elements. The advertising or promo 
tional content and the non-advertising or non-promotional 
content elements can optionally be contextually related to one 
another. 

For instance, in one variant, the contextual relationship 
comprises a common theme. 

In another variant, the contextual relationship comprises a 
common persona. 

In yet another variant, the contextual relationship com 
prises a common inanimate object. 

In a further variant, at least one of the one or more descrip 
tive features comprises a basis for the contextual relationship. 

In a sixth aspect of the invention, a method of delivering a 
plurality of related advertising or promotional content ele 
ments to one or more users of a content-based network, is 
disclosed. In one embodiment, the method comprises: deter 
mining one or more descriptive features associated with the 
plurality of advertising or promotional content elements; 
identifying one or more target users of the network based at 
least in part on the descriptive features; identifying one or 
more program content elements to be delivered over the net 
work; and delivering the plurality of advertising or promo 
tional content elements to the identified one or more target 
users along with the program content elements, the delivering 
comprising delivering the plurality of content elements 
according to a prescribed schedule or sequence. 

In one variant, the advertising or promotional content ele 
ments are contextually related to the program content ele 
mentS. 

In another variant, the advertising or promotional content 
elements are each contextually related to one another, yet 
differ from each other in at least one aspect (e.g., each of the 
elements utilizing a different persona, but utilizing the same 
product or service). 

In yet another variant, the prescribed schedule or sequence 
comprises delivering the advertising or promotional content 
elements at different points within the same one of the one or 
more program content elements. 

In still a further variant, the prescribed schedule or 
sequence comprises delivering the advertising or promo 
tional content elements substantially one after another with 
no intervening content. 

In another variant, the prescribed schedule or sequence 
comprises delivering the advertising or promotional content 
elements within the same one of the one or more program 
content elements, yet each on a different program channel. 

In a seventh aspect of the invention, a method of advertis 
ing or promoting goods or services over a content-based 
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network having a plurality of users is disclosed. In one 
embodiment, the method comprises delivering one or more 
advertising or promotional content elements of an advertiser 
or promoter to a target demographic within the plurality of 
users, the delivering being Substantially independent of the 
program content with which the advertising or promotional 
content is delivered; and providing information to the adver 
tiser or promoter relating to the delivering of the elements. 

In one variant, the providing information comprises pro 
viding data relating to actual or estimated impressions of the 
elements by the target demographic. 

In another variant, the method further comprises providing 
a warranty or guarantee to the advertiser that the elements 
have been delivered to a prescribed number or percentage of 
target demographic. 

In another variant, the network comprises a broadcast 
switched architecture (BSA) cable television network, and 
the delivering comprises switching the BSA network so as to 
selectively provide the elements to the target demographic. 
The Switching so as to selectively provide comprises in one 
embodiment instantiating a new program stream comprising 
the elements for a user within the target demographic when 
the user requests a channel change. 

Alternatively, the switching so as to selectively provide 
comprises rebinding an existing program stream to a new 
Source, the new Source being adapted to provide the elements. 

In an eighth aspect of the invention, a system adapted to 
deliver targeted advertising within a content-based network is 
disclosed. 

In a ninth aspect of the invention; consumer premises 
equipment (CPE) adapted to facilitate delivery of targeted 
advertising to one or more Subscribers is disclosed. 

In a tenth aspect, a computer readable storage apparatus is 
disclosed. In one embodiment, the apparatus comprises a 
storage medium adapted to store one or more computer pro 
grams, the one or more programs being adapted to select and 
deliver targeted advertising or promotional content. 

Other features and advantages of the present invention will 
immediately be recognized by persons of ordinary skill in the 
art with reference to the attached drawings and detailed 
description of exemplary embodiments as given below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a functional block diagram illustrating an exem 
plary HFC cable network configuration useful with the 
present invention. 

FIG. 1a is a functional block diagram illustrating one 
exemplary HFC cable network headend configuration useful 
with the present invention. 

FIG. 1b is a functional block diagram illustrating one 
exemplary local service node configuration useful with the 
present invention. 

FIG. 1c is a functional block diagram illustrating one 
exemplary broadcast switched architecture (BSA) network 
useful with the present invention. 

FIG. 2 is a flow diagram illustrating a method of selecting 
content based on received information inaccordance with one 
embodiment of the present invention. 

FIG. 2a is a flow diagram illustrating one variant of the 
method illustrated in FIG. 2, wherein personally identifiable 
user information is protected. 

FIG.2b is a flow diagram illustrating a method of process 
ing group information in accordance with one embodiment of 
the present invention. 
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FIG. 2C is a flow diagram illustrating a method of deter 
mining groups for advertising or promotional content deliv 
ery in accordance with one embodiment of the present inven 
tion. 

FIG. 3 is a flow diagram illustrating a method of operating 
a content-based network so as to provide dynamically adap 
tive advertising or promotion content delivery in accordance 
with one embodiment of the present invention. 

FIG. 3a is a flow diagram illustrating a variant of the 
method of FIG. 3, wherein contextual matching between the 
program and advertising/promotional content is utilized. 

FIG. 4 illustrates one exemplary network configuration 
comprising a modified headend in accordance with one 
embodiment of the present invention. 

FIG. 4a illustrates a second exemplary network configura 
tion comprising a modified distribution hub architecture in 
accordance with another embodiment of the present inven 
tion. 

FIG. 5 is a functional block diagram illustrating one 
embodiment of an information analysis module as illustrated 
in FIGS. 4-4a. 

FIG. 6 is a functional block diagram illustrating one 
embodiment of a content assignment module as illustrated in 
FIGS. 4-4a. 

FIG. 7a is a block diagram illustrating a first exemplary 
embodiment of a network Software architecture according to 
the present invention. 

FIG.7b is a block diagram illustrating a second exemplary 
embodiment of a network Software architecture according to 
the present invention. 

FIG. 7c is a block diagram illustrating a third exemplary 
embodiment of a network software architecture according to 
the present invention. 

FIG. 7d is a block diagram illustrating a fourth exemplary 
embodiment of a network Software architecture according to 
the present invention. 

FIG. 8 is a functional block diagram illustrating an exem 
plary embodiment of a network device with advertising and 
promotion selection functionality according to the invention. 

FIG. 9 is a functional block diagram illustrating an exem 
plary embodiment of CPE adapted to support advertising and 
promotion selection functionality. 

DETAILED DESCRIPTION OF THE INVENTION 

Reference is now made to the drawings, wherein like 
numerals refer to like parts throughout. 
As used herein, the term “application” refers generally to a 

unit of executable software that implements a certain func 
tionality or theme. The themes of applications vary broadly 
across any number of disciplines and functions (such as on 
demand content management, e-commerce transactions, bro 
kerage transactions, home entertainment, calculator etc.), and 
one application may have more than one theme. The unit of 
executable software generally runs in a predetermined envi 
ronment; for example, the unit could comprise a download 
able Java XletTM that runs within the JavaTVTM environment. 
As used herein, the term “capacity' refers to, without limi 

tation, the ability of a network, portion of a network, or 
component thereof (whether individually or in concert) to 
provide a requested or needed service, act, or level of perfor 
mance. One commonly used metric of capacity is so-called 
“bandwidth, roughly akin to the size of the channel or "pipe' 
capable of carrying content or other information. However, 
capacity limitations may be imposed by any number of fac 
tors, such as the unavailability of the content from a provider 
(e.g., studio or television network), delays imposed by trans 
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mission, filtering, transcoding, encryption/decryption, condi 
tional access establishment and/or download (e.g., according 
to a “DCAS or downloadable conditional access system 
paradigm), and so forth. 
As used herein, the terms "client device' and “end user 

device' include, but are not limited to, set-top boxes (e.g., 
DSTBs), personal computers (PCs), and minicomputers, 
whether desktop, laptop, or otherwise, and mobile devices 
Such as handheld computers, PDAs, personal media devices 
(PMDs), such as for example an iPodTM, or Motorola ROKR, 
and Smartphones. 
As used herein, the term “codec’ refers to an video, audio, 

or other data coding and/or decoding algorithm, process or 
apparatus including, without limitation, those of the MPEG 
(e.g., MPEG-1, MPEG-2, MPEG-4, etc.), Real (RealVideo, 
etc.), AC-3 (audio), DiVX, XViD/ViDX, Windows Media 
Video (e.g., WMV 7, 8, or 9), ATI Video codec, or VC-1 
(SMPTE standard 421M) families. 
As used herein, the term “computer program' or “soft 

ware' is meant to include any sequence or human or machine 
cognizable steps which perform a function. Such program 
may be rendered in virtually any programming language or 
environment including, for example, C/C++, Fortran, 
COBOL, PASCAL, assembly language, markup languages 
(e.g., HTML, SGML, XML, VOXML), and the like, as well 
as object-oriented environments such as the Common Object 
Request Broker Architecture (CORBA), JavaTM (including 
J2ME, Java Beans, etc.), Binary Runtime Environment (e.g., 
BREW), and the like. 
As used herein, the term “condifional access” refers to any 

access control scheme, whether implemented in hardware, 
software, or firmware (or combinations thereof), including 
without limitation members of the “PowerKeyTM family, 
NDS (including VideoGuard, mVideoGuard, etc.), DVB, and 
Motorola/General Instrument DigiCipher R family (DigiCi 
pher II, etc.). These can be implemented using, for example, 
CA-specific hardware/software elements embedded in the 
device, the so-called “CableCARDTM plug-in security mod 
ule access technology, a downloadable CA system (DCAS), 
or otherwise. 
As used herein, the term “consideration” refers without 

limitation to any payment, compensation, bargain, barter, 
release, option, or other arrangement wherein something of 
actual, perceived or potential future value (whether by an 
objective or Subjective standard) is given, assigned, trans 
ferred or exchanged. For example, one form of consideration 
is a monetary payment. Another comprises an exchange of 
services. Yet another comprises release from an obligation or 
debt. Still another form comprises a subscription or install 
ment plan. Yet a further form comprises providing a limited 
time option Myriad other forms of consideration will be 
appreciated by those of ordinary skill given the present dis 
closure. 
The terms “Customer Premises Equipment (CPE) and 

“host device' refer to any type of electronic equipment 
located within a customer's or user's premises and connected 
to a network. The term “host device' refers generally to a 
terminal device that has access to digital television content 
via a satellite, cable, or terrestrial network. The host device 
functionality may be integrated into a digital television 
(DTV) set. The term “customer premises equipment” (CPE) 
includes Such electronic equipment such as set-top boxes 
(e.g., DSTBs), televisions, cable modems (CMs), embedded 
multimedia terminal adapters (eMTAs), whether stand-alone 
or integrated with other devices, Digital Video Recorders 
(DVR), gateway storage devices (Furnace), and ITV Personal 
Computers. 
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As used herein, the term “database' refers generally to one 
or more tangible or virtual data storage locations, which may 
or may not be physically co-located with each other or other 
system components. 
As used herein, the term "display' means any type of 

device adapted to display information, including without 
limitation CRTs, LCDs, TFTs, plasma displays, LEDs, incan 
descent and fluorescent devices. Display devices may also 
include less dynamic devices such as, for example, printers, 
e-ink devices, and the like. 
As used herein, the term “display element” refers to any 

user interface (UI) or other structure adapted to be displayed 
on a display device including without limitation windows, 
icons, objects, "tickers' or menus. 
As used herein, the term “DVR' (digital video recorder) 

refers generally to any type or recording mechanism and/or 
software environment whereby content sent over a network 
can be recorded and selectively recalled. Such DVR may be 
dedicated in nature, or part of a non-dedicated or multi 
function system. 
As used herein, the term “DOCSIS” refers to any of the 

existing or planned variants of the Data Over Cable Services 
Interface Specification, including for example DOCSIS ver 
sions 1.0, 1.1.2.0 and 3.0. DOCSIS (version1.0) is a standard 
and protocol for internet access using a "digital” cable net 
work. DOCSIS 1.1 is interoperable with DOCSIS 1.0, and has 
data rate and latency guarantees (VoIP), as well as improved 
security compared to DOCSIS 1.0. DOCSIS 2.0 is interoper 
able with 1.0 and 1.1, yet provides a wider upstream band (6.4 
MHz), as well as new modulation formats including TDMA 
and CDMA. It also provides symmetric services (30 Mbps 
upstream). 
As used herein, the term “headend” refers generally to a 

networked system controlled by an operator (e.g., an MSO) 
that distributes programming to MSO clientele using client 
devices. Such programming may include literally any infor 
mation source/receiver including, inter alia, free-to-air TV 
channels, pay TV channels, interactive TV, and the Internet. 
DSTBs may literally take on any configuration, and can be 
retail devices meaning that consumers may or may not obtain 
their DSTBs from the MSO exclusively. Accordingly, it is 
anticipated that MSO networks may have client devices from 
multiple vendors, and these client devices will have widely 
varying hardware capabilities. Multiple regional headends 
may be in the same or different cities. 
As used herein, the term “integrated circuit (IC) refers to 

any type of device having any level of integration (including 
without limitation ULSI, VLSI, and LSI) and irrespective of 
process or base materials (including, without limitation Si. 
SiGe. CMOS and GaAs). ICs may include, for example, 
memory devices (e.g., DRAM, SRAM, DDRAM, EEPROM/ 
Flash, ROM), digital processors, SoC devices, FPGAs. 
ASICs, ADCs, DACs, transceivers, memory controllers, and 
other devices, as well as any combinations thereof. 
As used herein, the terms "Internet” and “internet” are used 

interchangeably to refer to inter-networks including, without 
limitation, the Internet. 
As used herein, the term “memory” includes any type of 

integrated circuit or other storage device adapted for storing 
digital data including, without limitation, ROM. PROM, 
EEPROM, DRAM, SDRAM, DDR/2SDRAM, EDO/FPMS, 
RLDRAM, SRAM, “flash” memory (e.g., NAND/NOR), and 
PSRAM. 
As used herein, the terms “microprocessor and “digital 

processor are meant generally to include all types of digital 
processing devices including, without limitation, digital sig 
nal processors (DSPs), reduced instruction set computers 
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14 
(RISC), general-purpose (CISC) processors, microproces 
sors, gate arrays (e.g., FPGAs), PLDS, reconfigurable com 
pute fabrics (RCFs), array processors, secure microproces 
sors, and application-specific integrated circuits (ASICs). 
Such digital processors may be contained on a single unitary 
IC die, or distributed across multiple components. 
As used herein, the terms “MSO’ or “multiple systems 

operator” refer to a cable, satellite, or terrestrial network 
provider having infrastructure required to deliver services 
including programming and data over those mediums. 
As used herein, the terms "network' and “bearer network” 

refer generally to any type of telecommunications or data 
network including, without limitation, hybrid fiber coax 
(HFC) networks, satellite networks, telco networks, and data 
networks (including MANs, WANs, LANs, WLANs, inter 
nets, and intranets). Such networks or portions thereof may 
utilize any one or more different topologies (e.g., ring, bus, 
star, loop, etc.), transmission media (e.g., wired/RF cable, RF 
wireless, millimeter wave, optical, etc.) and/or communica 
tions or networking protocols (e.g., SONET, DOCSIS, IEEE 
Std. 802.3, ATM, X.25, Frame Relay, 3GPP, 3GPP2, WAP. 
SIP, UDP, FTP, RTP/RTCP, H.323, etc.). 
As used herein, the terms “network agent” and “network 

entity” refers to any network entity (whether software, firm 
ware, and/or hardware based) adapted to perform one or more 
specific purposes. For example, a network agent or entity may 
comprise a computer program running in server belonging to 
a network operator, which is in communication with one or 
more processes on a CPE or other device. 
As used herein, the term “node” refers without limitation to 

any location, functional entity, or component within a net 
work. 
As used herein, the term “QAM” refers to modulation 

schemes used for sending signals over cable networks. Such 
modulation scheme might use any constellation level (e.g. 
QPSK, 16QAM, 64QAM, 256QAM, etc.) depending on 
details of a cable network. A QAM may also refer to a physi 
cal channel modulated according to said schemes. 
As used herein, the term “network interface' refers to any 

signal, data, or Software interface with a component, network 
or process including, without limitation, those of the Firewire 
(e.g., FW400, FW800, etc.), USB (e.g., USB2), Ethernet 
(e.g., 10/100, 10/100/1000 (Gigabit Ethernet), 10-Gig-E, 
etc.), MoCA, Serial ATA (e.g., SATA, e-SATA, SATAII), 
Ultra-ATA/DMA, Coaxsys (e.g., TV netTM), radio frequency 
tuner (e.g., in-band or OOB, cable modem, etc.), WiFi 
(802.11a,b,gn), WiMAX (802.16), PAN (802.15), or IrDA 
families. 
As used herein, the term “server” refers to any computer 

ized component, system or entity regardless of form which is 
adapted to provide data, files, applications, content, or other 
services to one or more other devices or entities on a computer 
network. 
As used herein, the terms "service', 'content, and 

'stream” are sometimes used synonymously to refer to a 
sequence of packetized data that is provided in what a Sub 
scriber may perceive as a service. A “service' (or “content, 
or 'stream”) in the former, specialized sense may correspond 
to different types of services in the latter, non-technical sense. 
For example, a 'service' in the specialized sense may corre 
spond to, among others, video broadcast, audio-only broad 
cast, pay-per-view, or video-on-demand. The perceivable 
content provided on such a “service' may be live, pre-re 
corded, delimited in time, undelimited in time, or of other 
descriptions. In some cases, a 'service' in the specialized 
sense may correspond to what a subscriber would perceive as 
a “channel’ in traditional broadcast television. 
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As used herein, the term “storage device' refers to without 
limitation computer hard drives, DVR device, memory, 
RAID devices or arrays, optical media (e.g., CD-ROMs, 
Laserdiscs, Blu-Ray, etc.), or any other devices or media 
capable of storing content or other information. 
As used herein, the term “trickle download’ refers to with 

out limitation any delivery or download mode which is at a 
rate appreciably less than the maximum capability of the 
extant network over which the downloaded content is being 
delivered. For example, one type of trickle download might 
comprise a slow, Substantially constant rate download “in the 
background using Small amounts of excess primary band 
width capability. Trickle downloads may programmatic (e.g., 
predetermined to continue in one session until complete. Such 
as based on a bandwidth reservation), or may also be oppor 
tunistic; e.g., conducted in two or more segments as excess 
capacity becomes available. 
As used herein, the term “user interface” refers to, without 

limitation, any visual, graphical, tactile, audible, sensory, or 
other means of providing information to and/or receiving 
information from a user or other entity. 
As used herein, the term "wireless” means any wireless 

signal, data, communication, or other interface including 
without limitation WiFi (such as IEEE-Std. 802.11 or related 
standards including 802.11a/b/g/n), Bluetooth, 3G, HSDPA/ 
HSUPA, TDMA, CDMA (e.g., IS-95A, WCDMA, etc.), 
FHSS, DSSS, GSM, PAN/802.15, WiMAX(802.16), 802.20, 
narrowband/FDMA, OFDM, PCS/DCS, analog cellular, 
CDPD, satellite systems, millimeter wave or microwave sys 
tems, acoustic, and infrared (i.e., IrDA). 
Overview 

In one salient aspect, the present invention discloses meth 
ods and apparatus for enhancing advertising or promotional 
penetration into a particular demographic of a network Sub 
scriberpool. 
The present invention overcomes the disabilities previ 

ously discussed (including inter alia those associated with 
program-centric advertising or promotional models) through 
use of a direct correlation between the subscribers in the 
network and the target demographic (or psychographic). 

Instead of relying solely on an externally-based analysis or 
model Such as Nielsen that assumes that a particular demo 
graphic or psychographic of the Subscriber pool will be 
accessed when advertising in association with a particular 
program (as in the prior art), the methods and apparatus of the 
present invention advantageously place advertising and/or 
promotions within the delivered program lineup based on 
data and information gleaned from the target audience itself 
(e.g., subscribers in a cable or satellite network). This 
approach affords, interalia, the ability to target certain demo 
graphics at various levels of granularity, ranging from a per 
subscriber basis to the network subscriberpool as a whole. 
At any level of granularity chosen, the result is a more 

accurate targeting of the desired demographic(s), since the 
data relating to subscriber attributes, CPE configuration, and 
behaviors used to determine demographics is derived from 
and unique to the network on which the advertisements or 
promotions will be carried. 
Due to this increased accuracy, the MSO or other network 

operator can advantageously provide the advertiser with data 
relating to the number and type of viewer “impressions' for 
their advertising or promotional content. This type of infor 
mation may be useful to the advertiser (or even the MSO) in 
assessing the efficacy of their advertisement or promotion. 

Moreover, the methods and apparatus of the present inven 
tion afford the opportunity for the MSO or other network 
operator to alleviate the advertiser from having to pick pro 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

16 
grams or slots, and provide them a 'guarantee' of sorts for a 
certain exposure or number of impressions by the target 
demographic(s). 

In one embodiment, the methods and apparatus described 
herein are used in conjunction with a broadcast Switched 
architecture (BSA) network, the latter which allows for the 
near-instantaneous Switching of programs being delivered to 
certain portions of the network. This BSA switching capabil 
ity is leveraged in the present invention by providing the 
ability to rapidly Switch in and out different targeted program 
streams to different subscribers (or groups of subscribers). 
Hence, targeted “microcasts' can be rapidly set up and torn 
down, the microcasts specifically targeting certain demo 
graphics within the network. 

In other embodiments of the invention, the decision to 
instantiate a new stream (with targeted advertising content) or 
utilize an existing stream can be made dynamically and based 
on a variety of factors including e.g., available bandwidth, 
cost/benefit determinations, and/or data relating to the Sub 
scriber requesting program delivery. 

Similarly, NDVD, VoID or other session-based delivery 
paradigms can be tailored or targeted to the requesting Sub 
scriber if desired. 

Moreover, the insertion of targeted advertising or promo 
tional content can be orchestrated across multiple heteroge 
neous delivery paradigms in order to achieve the desired 
degree of penetration or “impressions'. 

Subscriber privacy and anonymity is also optionally main 
tained via e.g., hashing or encrypting data relating to the CPE 
and/or Subscriber, thus ensuring that stored data is not trace 
able to a specific user account. In alternative embodiments, 
only information designated by a consumer is eligible for 
content collection and/or analysis. In this manner, Subscriber 
privacy is effectively safeguarded. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

Exemplary embodiments of the apparatus and methods of 
the present invention are now described in detail. While these 
exemplary embodiments are described in the context of the 
aforementioned hybrid fiber coax (HFC) cable architecture 
having an multiple systems operator (MSO), digital network 
ing capability, and plurality of client devices/CPE, the general 
principles and advantages of the invention may be extended to 
other types of networks and architectures where targeted 
advertising or promotion is required or desirable, whether 
broadband, narrowband, wired or wireless, content or data, or 
otherwise. Hence, the following description is merely exem 
plary in nature. For example, the invention may be practiced 
over a fiber-to-the-home (FTTH) or fiber-to-the-curb (FTTC) 
system or over satellite or millimeter wave-based network 
having two-way capabilities similar to today's digital cable 
HFC networks. 

It will also be appreciated that while described generally in 
the context of a network providing service to a customer or 
consumer (i.e., residential) end user domain, the present 
invention may be readily adapted to other types of environ 
ments including, e.g., commercial/enterprise, and govern 
ment/military applications. Myriad other applications are 
possible. 

It is also noted that while portions of the following discus 
sion are cast primarily in terms of two service levels (i.e., SD 
and HD), the methods and apparatus disclosed herein can be 
extended to other numbers and types of service levels. For 
example, it is foreseeable that yet even higher levels of defi 
nition may be employed in the future (e.g., “ultra-high defi 
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nition' or UHD), thereby allowing intelligent bandwidth con 
servation between three service levels (SD, HD, and UHD). 
As another option, multiple levels or rates may be present 
with one of the aforementioned service levels, such as where 
the SD level includes levels SD1, SD2, ... SDn, and/or the 
HD level similarly includes HD1, HD2, ... HDn, with each of 
these sub-levels having different data rates and/or other char 
acteristics. Alternatively, bandwidth conservation according 
to the present invention may be performed not based on 
definition level (data rate), but some other attribute such as for 
example the selective availability of a type of service (e.g., 
OD, IPTV, or DVR/PVR). Various alternate conservation 
schemes are described Subsequently herein in greater detail. 

It is further noted that while described primarily in the 
context of 6 MHz. RF channels, the present invention is appli 
cable to literally any frequency/bandwidth, such as for 
example 8 MHZ channels. Furthermore, as referenced above, 
the invention is in no way limited to traditional cable system 
frequencies (i.e., below 1 GHz), and in fact may be used with 
systems that operate above 1 GHz band in center frequency or 
bandwidth, to include without limitation so-called ultra 
wideband systems. Additionally, the invention is in no way 
limited to any particular modulation type or medium access 
scheme, and can be implemented using for example using 
QAM, orthogonal frequency division multiplexing (OFDM), 
sigma-delta modulation (SDM), time-division multiplexing 
(TDM), etc. 

Also, while certain aspects are described primarily in the 
context of the well-known IP or Internet Protocol (described 
in, interalia, RFC 791 and 2460), it will be appreciated that 
the present invention may utilize other types of protocols (and 
in fact bearer networks to include other internets and intra 
nets) to implement the described functionality. 

It will further be appreciated that while the exemplary 
embodiments presented herein are described in the context of 
services that may include multicast and unicast data, the 
present invention is applicable to other types of services that 
include multicast transmission of data delivered over a net 
work having multiple physical channels or even virtual or 
logical channels. 
Bearer Network Architecture— 

FIG. 1 illustrates a typical content-based network configu 
ration with which the targeted advertising and promotion 
apparatus and methods of the present invention may be used. 
The various components of the network 100 include (i) one or 
more data and application origination points 102; (ii) one or 
more content sources 103, (iii) one or more application dis 
tribution servers 104; (iv) one or more VoD servers 105, and 
(v) customer premises equipment (CPE) 106. The distribu 
tion server(s) 104, VoD servers 105 and CPE(s) 106 are con 
nected via a bearer (e.g., HFC) network 101. A simplified 
architecture comprising one of each of the aforementioned 
components 102,104,105,106 is shown in FIG. 1 for ease of 
illustration, although it will be recognized that comparable 
architectures with multiple origination points, distribution 
servers, VoD servers, and/or CPE devices (as well as different 
network topologies) may be utilized consistent with the 
invention. For example, the headend architecture of FIG. 1 a 
(described in greater detail below) may be used. 
The data/application origination point 102 comprises any 

medium that allows data and/or applications (such as a VoD 
based or “Watch TV” application) to be transferred to an 
application distribution server 104. This can include for 
example a third party data source, application vendor website, 
CD-ROM, external network interface, mass storage device 
(e.g., RAID System), etc. Such transference may be auto 
matic, initiated upon the occurrence of one or more specified 
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events (such as the receipt of a request packet or ACK), 
performed manually, or accomplished in any number of other 
modes readily recognized by those of ordinary skill. 
The application distribution server 104 can be a computer 

system where Such applications can enter the network system. 
Distribution servers are well known in the networking arts, 
and accordingly not described further herein. 
The VoD server 105 comprises a computer system where 

on-demand (OD) content can be received from one or more of 
the aforementioned data sources 102 and enter the network 
system. These servers may generate the content locally, or 
alternatively act as a gateway or intermediary from a distant 
SOUC. 

The CPE 106 includes any equipment in the “customers 
premises” (or other locations, whether local or remote to the 
application distribution server 104) that can be accessed by a 
distribution server 104. 

Referring now to FIG.1a, one exemplary embodiment of a 
headend architecture useful with the present invention is 
described. As shown in FIG.1a, the headend architecture 150 
comprises typical headend components and services includ 
ing billing module 152, Subscriber management system 
(SMS) and CPE configuration management module 154, 
cable-modem termination system (CMTS) and OOB system 
156, as well as LAN(s) 158, 160 placing the various compo 
nents in data communication with one another. It will be 
appreciated that while a bar or bus LAN topology is illus 
trated, any number of other arrangements as previously ref 
erenced (e.g., ring, star, etc.) may be used consistent with the 
invention. It will also be appreciated that the headend con 
figuration depicted in FIG.1a is high-level, conceptual archi 
tecture and that each MSO may have multiple headends 
deployed using custom architectures. 
The exemplary architecture 150 of FIG.1a further includes 

a multiplexer/encrypter/modulator (MEM) 162 coupled to 
the HFC network 101 adapted to process or condition content 
for transmission over the network. The distribution servers 
164 are coupled to the LAN 160, which provides access to the 
MEM 162 and network 101 via one or more file servers 170. 
The VoD servers 105 are coupled to the LAN 160 as well, 
although other architectures may be employed (such as for 
example where the VoID servers are associated with a core 
switching device such as an 802.3Z Gigabit Ethernet device). 
As previously described, information is carried across mul 
tiple channels. Thus, the headend must be adapted to acquire 
the information for the carried channels from various sources. 
Typically, the channels being delivered from the headend 150 
to the CPE 106 (“downstream’) are multiplexed together in 
the headend as previously described, and sent to neighbor 
hood hubs (FIG. 1b) via a variety of interposed network 
components. 

It will also be recognized, however, that the multiplexing 
operation(s) need not necessarily occur at the head-end 150 
(e.g., in the aforementioned MEM162). For example, in one 
variant, at least a portion of the multiplexing is conducted at 
a BSA switching node or hub (see discussion of FIG. 1c 
provided Subsequently herein). As yet another alternative, a 
multi-location or multi-stage approach can be used. Such as 
that described in U.S. patent application Ser. No. 11/048.334, 
entitled APPARATUS AND METHODS FOR MULTI 
STAGE MULTIPLEXING IN A NETWORK incorporated 
herein by reference in its entirety, which discloses inter alia 
improved multiplexing apparatus and methods that allow 
Such systems to dynamically compensate for content (e.g., 
advertisements, promotions, or other programs) that is 
inserted at a downstream network node such as a local hub, as 



US 9,071,859 B2 
19 

well as “feedback and “feed forward' mechanisms for trans 
ferring information between multiplexing stages. 

Content (e.g., audio, video, data, files, etc.) is provided in 
each downstream (in-band) channel associated with the rel 
evant service group. To communicate with the headend or 
intermediary node (e.g., hub server), the CPE 106 may use the 
out-of-band (OOB) or DOCSIS channels and associated pro 
tocols. The OCAP 1.0, 2.0, 3.0 (and subsequent) specification 
provides for exemplary networking protocols both down 
stream and upstream, although the invention is in no way 
limited to these approaches. 

It will also be recognized that the multiple servers (broad 
cast, VoD, or otherwise) can be used, and disposed at two or 
more different locations if desired, such as being part of 
different server “farms”. These multiple servers can be used 
to feed one service group, or alternatively different service 
groups. In a simple architecture, a single server is used to feed 
one or more service groups. In another variant, multiple serv 
ers located at the same location are used to feed one or more 
service groups. In yet another variant, multiple servers dis 
posed at different location are used to feed one or more 
service groups. 
“Switched Networks 

FIG.1c illustrates an exemplary “switched network archi 
tecture also useful with the targeted advertising and promo 
tion features of the present invention. While a so-called 
“broadcast switched architecture' or BSA network is illus 
trated in this exemplary embodiment, it will be recognized 
that the present invention is in no way limited to Such archi 
tectures. 

Switching architectures allow improved efficiency of 
bandwidth use for ordinary digital broadcast programs. Ide 
ally, the subscriber will be unaware of any difference between 
programs delivered using a Switched network and ordinary 
streaming broadcast delivery. 

FIG. 1c shows the implementation details of one exem 
plary embodiment of this broadcast switched network archi 
tecture. Specifically, the headend 150 contains switched 
broadcast control and media path functions 190, 192; these 
element cooperating to control and feed, respectively, down 
stream or edge switching devices 194 at the hub site which are 
used to selectively switch broadcast streams to various ser 
vice groups. A BSA server 196 is also disposed at the hub site, 
and implements functions related to Switching and bandwidth 
conservation (in conjunction with a management entity 198 
disposed at the headend). An optical transport ring 197 is 
utilized to distribute the dense wave-division multiplexed 
(DWDM) optical signals to each hub in an efficient fashion. 
Co-owned and co-pending U.S. patent application Ser. No. 

09/956,688 filed Sep. 20, 2001 and entitled “TECHNIQUE 
FOR EFFECTIVELY PROVIDING PROGRAM MATE 
RIAL INA CABLE TELEVISIONSYSTEM, incorporated 
herein by reference in its entirety, describes one exemplary 
broadcast switched digital architecture useful with the 
present invention, although it will be recognized by those of 
ordinary skill that other approaches and architectures may be 
substituted. 

In order for the BSA function to be transparent to the 
Subscriber, channel change latencies are kept to a minimum 
(e.g., 250 ms or less as compared to average linear digital 
broadcast services). Like video-on-demand (VoD) systems, 
BSA programs are streamed to a service group (contrast: 
switch) only when being viewed. Unlike VoD, many viewers 
can view the same stream. Typically, only real-time linear 
programs are included in BSA broadcasts. Since there is no 
storage involved, the “VCR controls (e.g., trick mode func 
tions) common to VoD are not available. In this regard, BSA 
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is much simpler that VoD. Commercials or other program 
ming segments cannot be skipped, and program bitrates can 
be treated as in more conventional systems. 

In the context of the aforementioned BSA network, there 
are several metrics or indices which are useful in evaluating 
the performance of the network. Specifically, the expression 
"peak streams' represents the maximum number of different 
program streams that are instantaneously (based on specified 
data intervals) needed. Using software, peak stream require 
ments can be analyzed for each group size. It has been noted 
by the Assignee hereof that generally speaking, as service 
group size is decreased, peak stream needs also decrease. 
When viewed over a sufficiently short time scale (e.g., two 
hour periods), it is possible to compare the moment-to-mo 
ment variability in peak stream use. Note that the physical 
network topology (which determines service group size) can 
also be modified, and is expected to migrate towards Smaller 
groups of Subscribers over time. 

It has also been noted that the Smaller service groups dis 
play roughly the same variability as the larger service groups 
down to a certain threshold size. When considered as a per 
centage of maximum stream use, as service group size 
decreases beyond this threshold, variability increases, and 
will impose a limit the amount of concentration that can be 
safely implemented within the system. Concentration in the 
context of BSA networks is defined as a ratio of the total 
bandwidth of the programs offered, to the BSA bandwidth 
provided to the service group. While this is conveniently 
expressed as a ratio of stream counts, in practice streams will 
be of various bitrates; concentration is therefore best thought 
of as the ratio of the bitrates. Concentration generally (at a 
given grade of service or blocking frequency) trends upwards 
with decreasing service group size. 

Another useful metric of the value of BSA is yield. Yield is 
a function of concentration and the total number of programs 
included. Yield is important to consider when comparing the 
value of various bandwidth reclamation techniques. 
As verified by actual trials conducted by the Assignee 

hereof, BSA provides significant concentration, which results 
in the ability to vacate significant portions of the previously 
occupied bandwidth (“free” bandwidth yield). 

Also of interest is the metric of “redundant viewership'. 
Redundant viewers are those which view otherwise unique 
programs. Generally speaking, the highest number of redun 
dant viewers occurs at prime-time or just post prime time. 
This is also the time of greatest total viewership and the time 
of highest peak stream needs. A design point of X streams 
would provide a non-blocking grade of service; however, 
however, significant surplus bandwidth still exists below the 
X-stream level. Unfortunately, the greatest Surpluses occurat 
times when other services (e.g., VoD) also have their lowest 
demands. Edge QAM resource sharing with VoD is therefore 
not expected to provide significant interleaving bandwidth 
gains. However, the BSA System can be advantageously oper 
ated to allow this surplus bandwidth to be utilized in other 
ways, Such as for transport of data, video, Voice, or even 
future applications which would require additional band 
width. 

Gain is a useful parameter for comparison of BSA with 
statistical multiplexing technology. In BSA, percent gain is 
defined as: 

(Concentration-1)x100 Eqn. (1) 

In this context, content that occupies the “freed up' spectrum 
is assumed to operate with the same level of efficiency as the 
content being processed (i.e. switched under the BSA archi 
tecture, or alternatively statistically multiplexed). 
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A primary advantage of the BSA paradigm is bandwidth 
conservation/preservation. Bandwidth for unviewed pro 
grams is not consumed, and can be re-allocated. Similarly, 
new programs can be added without adding bandwidth. 
Advantageously, programs with narrow appeal can be added 
in a BSA system with little if any bandwidth impact. More 
popular programs will impact the BSA bandwidth, but to a 
lesser extent than was traditionally the case. Multiple bitrates 
can also be made available for use or sale to programmers or 
advertisers. 
BSA bandwidth efficiencies are at least in part a result of 

over-subscription. Specifically, the selection of programming 
is greater than the bandwidth allocated to the service group. 
This can result in blocking, the case where a viewer is denied 
access to a requested program. However, the aforementioned 
trials conducted by the Assignee hereof demonstrate that 
when properly configured, blocking events are sufficiently 
rare, so as to be less common than a network outage, thereby 
providing a sufficient level of service. 

Additionally, a BSA System typically gathers and keep logs 
or other records of programmer-specific viewership data. For 
example, the BSA server gathers logs that are based on the 
client-server interactions. These logs or records are main 
tained to allow for well-considered “recapture' of non 
viewed program streams (i.e., reclamation of bandwidth). 
The server manages bandwidth by removing streams based 
on this activity data. In typical practice, unviewed streams 
will be marked, but not actually removed until the bandwidth 
is needed either because of a client request, or based on 
external resource demands such as VoD overflow. 

In one exemplary embodiment, the network session man 
ager (BSA manager) logs all channel change events and is 
aware of the tuning locations of all tuners, not just those that 
happen to be viewing BSA programs. This provides highly 
accurate and complete viewership databased on actual chan 
nel changes as contrasted with extrapolations or other esti 
mation techniques. 

In the exemplary embodiment of the present invention, the 
edge switch 194 (generally located in the distribution hub as 
shown in FIG.1c) is flooded with all available programs. This 
improves transport efficiency, because a simple unidirec 
tional “drop and continue” protocol is performed at each hub 
location on a given optical transport ring 197. The concept of 
flooding also simplifies the transport network in that no con 
trol system is needed; rather a simple “deliver everything 
paradigm is used. This approach also advantageously makes 
this portion of the signal chain more robust, since more com 
plex control systems generally lend themselves to a higher 
operational failure rate. 

Because ordinary broadcast programming is Supplied 
using BSA, the transport network 197 needs to have a high 
degree of availability. In the exemplary embodiment, BSA 
program transport is Supplied through a redundant, spatially 
diverse counter-rotating Ethernet ring topology, although 
other topologies may be utilized with Success. 

In addition to “broadcast content (e.g., video program 
ming), the systems of FIGS. 1a and 1c also deliver Internet 
data services using the Internet protocol (IP), although other 
protocols and transport mechanisms of the type well known in 
the digital communication art may be substituted. One exem 
plary delivery paradigm comprises delivering MPEG-based 
video content, with the video transported to user PCs (or 
IP-based STBs) over the aforementioned DOCSIS channels 
comprising MPEG (or other video codec such as H.264 or 
AVC) over IP over MPEG. That is, the higher layer MPEG- or 
other encoded content is encapsulated using an IP protocol, 
which then utilizes an MPEG packetization of the type well 
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known in the art for delivery over the RF channels. In this 
fashion, a parallel delivery mode to the normal broadcast 
delivery exists; i.e., delivery of video content both over tra 
ditional downstream QAMs to the tuner of the user's STB or 
other receiver device for viewing on the television, and also as 
packetized IP data over the DOCSIS QAMs to the user's PC 
or other IP-enabled device via the user's cable modem. 

Referring again to FIG. 1c, the IP packets associated with 
Internet services are received by edge switch 194, and for 
warded to the cable modem termination system (CMTS) 199. 
The CMTS examines the packets, and forwards packets 
intended for the local network to the edge switch 194. Other 
packets are discarded or routed to another component. 
The edge switch 194 forwards the packets receive from the 

CMTS 199 to the QAM modulator 189, which transmits the 
packets on one or more physical (QAM-modulated RF) chan 
nels to the CPE. The IP packets are typically transmitted on 
RF channels that are different that the RF channels used for 
the broadcast video and audio programming, although this is 
not a requirement. The CPE 106 are each configured to moni 
tor the particular assigned RF channel (such as via a port or 
socket ID/address, or other such mechanism) for IP packets 
intended for the subscriber premises/address that they serve. 
Methods— 

Referring now to FIGS. 2-3a, exemplary embodiments of 
the methodology according to the present invention are 
described. 

FIG. 2 is a flow diagram illustrating a generalized method 
200 of selecting advertising or promotional content based on 
subscriber information in accordance with one embodiment 
of the present invention. This method may be used for 
example in response to a Subscriber request for content, Such 
as a VoD session request, Switching to a prescribed BSA 
delivered program channel, requesting an IPTV Video, and so 
forth. To this extent, the method of FIG. 2 is substantially 
Subscriber-centric, in effect selecting advertising or promo 
tional content using Subscriberidentity, data or demographics 
and entry point. 

Initially, information associated with one or more relevant 
network users (e.g., the aforementioned subscriber request 
ing a VoD session) is obtained at step 202. This information 
comprises for example one or more personal attributes or 
characteristics, such as without limitation name, address, age, 
race, ethnicity, gender, anatomical dimensions such as weight 
or height, physical or mental conditions, marital status, fam 
ily size, number of dependents, sexual orientation, religious 
persuasion, political affiliation, networth, income, types and 
number of automobiles owned, country of citizenship, lan 
guages spoken, occupation, hobbies, and personal prefer 
ences. This information may also comprise historical viewing 
patterns and/or viewing behavior (actual or extrapolated). 
Myriad other types of information may also be collected in 
accordance with the scope of the present invention. 
The foregoing information may be received dynamically 

(e.g., periodically or anecdotally from the subscriber or his/ 
her CPE 106), or comprise historical information such as that 
contained in a Subscriber database or other data repository. 
Algorithms or other such means may also be utilized to derive 
one or more pieces of information from others (so-called 
"derivatives'). For example, where a given subscriber 
declined to provide any financial information to the MSO, but 
is known to live in a Beverly Hills, Calif. Zip code, the MSO 
would have a good confidence that the Subscriber was in a 
higher income/net worth category. If that same Subscriber 
further indicated that they own seven (7) automobiles and lists 
“real estate investing as a hobby, this information could be 
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used to increase the confidence level of that derivative 
assumption regarding income/wealth. 

It will also be recognized that various types of subscriber 
related information can be used to derive a psychographic or 
behavior-centric profile. For example, it may be speculated 
that subscribers who are chronic “channel hoppers', power 
up their CPE at exactly the same time every day, send in their 
cable account bill on the same day every month, and who 
frequently watch Monk are potentially obsessive-compulsive 
(OC). This type of psychographic profile may be useful to 
advertisers looking to access Such subscribers, such as for 
promoting a new medication for OC or OC-related disorders, 
for automated electronic bill-pay services, for closet or 
garage organizing shelves, etc. 

At step 204, advertising or promotional content is matched 
or selected for potential use based on the collected user infor 
mation. In one embodiment, this is accomplished by compar 
ing the collected user information against a set of advertising 
or promotional content descriptors. For instance, first adver 
tising content might comprise metadata that indicates that: (i) 
the advertisement relates to automobiles, and (ii) the adver 
tisement is particularly geared toward high-income older 
males (based on, e.g., the type of car being advertised). When 
this metadata is compared to user-based data (e.g., metadata 
generated based on the subscriber information obtained per 
step 202), a match may be generated, such as where the user 
from which the data was obtained is a high-income older 
male. 

It will be appreciated, however, that the foregoing model is 
simplified for purposes of illustration; much more Sophisti 
cated approaches to advertising content and Subscriber demo 
graphic data evaluation and matching may be employed. The 
MSO can advantageously make its implementation as 
detailed or simplistic as it desires (or as coarse or fine a match 
as desired), and even dynamically alter the evaluation and 
matching rule sets applied under different operational or busi 
ness climates. For instance, a first rule set might be imposed 
during normal operation, and a second rule set during main 
tenance or equipment failure periods. Or, a first rule set could 
be applied during prime-time, and different rule sets during 
other periods. As yet another alternative, different rule sets 
could be applied during different holidays (or holiday season, 
such as the “Christmas rule set'), which are different than the 
normal rule sets. An almost limitless number of different rule 
sets and permutations are possible under the present inven 
tion. 

In some variants, one or more thresholds or other criteria 
are used in order to identify ostensibly relevant user informa 
tion. For example, a rule may be imposed such that if at least 
a certain percentage of the Subscribers under consideration 
satisfy a certain condition (for instance, at least 60% of the 
consumers within the group are female) then that particular 
condition would be considered relevant for the purposes of 
the of the content selection process. In the above example, any 
content comprising a descriptor indicating “female' as a pre 
ferred target audience would then be considered an eligible 
candidate for content selection. This process can be applied 
across multiple conditions or parameters as desired. More 
over, it can be applied to one individual; i.e., all facets of that 
particular individual may be considered “relevant” for the 
content selection and matching process. 

In another embodiment, a priority Scheme indicates which 
candidate among the set of all eligible n candidates (n greater 
than or equal to 1) should be selected for content delivery. 
This scheme may rank or prioritize users on any number of 
different criteria. In one simple example, subscribers are 
“graded on their correlation or adherence to a particular 
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target demographic, such as via a percentage or other numeri 
cal system. Alternatively, a fuZZy logic, Bayesian, or Demp 
ster-Shafer approach may be used to assign priority (e.g., 
“high correlation”, “medium correlation”, “low correla 
tion'), and so forth. In one embodiment, this priority scheme 
is encoded into the controlling logic of an advertising/promo 
tional content selection module (APCSM) 401, described 
subsequently herein with respect to FIGS. 4-5. In certain 
variants, the priority Scheme is customizable and may be 
provided as input to the content selection module. 
At step 206, the selected content is delivered to the relevant 

Subscriber(s) that are part of the target demographic. In one 
embodiment, this delivery is accomplished by directing the 
relevant Subscribers to tune to an unused transmission chan 
nel for receipt of a substitute set of advertisements, such as via 
the targeting advertisement methods described in co-owned 
and co-pending U.S. patent application Ser. No. 10/639,070 
filed Aug. 12, 2003 and entitled “TECHNIQUE FOR 
EFFECTIVELY DELIVERING TARGETED ADVERTISE 
MENTS THROUGHA COMMUNICATIONS NETWORK 
HAVING LIMITED BANDWIDTH, which is incorporated 
herein by reference in its entirety. The relevant subscribers 
may have their CPE 106 forcibly tuned to the unused channel 
based on commands sent from the headend or other network 
location ((e.g., via an immediate update to their program 
mapping table, via existing BSA client protocols, or the like) 
So as to present a seamless and effortless transition to the 
Subscriber, or alternatively a new program stream can be 
instantiated (e.g., using the aforementioned BSA techniques) 
with the relevant advertising or promotional content spliced 
therein, the user's CPE then being directed to tune to the 
newly generated program channel. 
As other alternatives, a technique know as "re-binding', or 

alternatively a payload Substitution, may be used in place of a 
forced re-tuning consistent with the invention. For example, 
in one embodiment, a BSA switch or other device in the 
network can Switch a new Source of advertising or promo 
tional content into an existing program stream, thereby obvi 
ating the need for the subscriber's CPE tuner to physically 
tune to another QAM. Using payload Substitution, the pay 
load or encoded content of an existing stream can effectively 
be replaced. Such as where the existing advertisements or 
promotions or replaced before broadcast. Such techniques are 
well known to those of ordinary skill in the cable television 
arts, and accordingly not described further herein. 

In other embodiments, information may be returned per 
taining to the group of all content consumers presently 
requesting content. In many of these embodiments, this infor 
mation is reflective of only those content consumers com 
prised within a certain service area, distribution area, and/or 
geographic area (see discussion of "granularity’ presented 
Subsequently herein). 

It will be appreciated that the user(s) from which informa 
tion is obtained per step 202 of the method 200 of FIG. 2 need 
not necessarily be the same user(s) to which the advertising or 
promotional content is delivered per step 206. For instance, a 
plurality of 

FIG. 2a illustrates one variant of the method depicted by 
FIG. 2. This methodology 220 is generally similar to that of 
FIG. 2, yet at step 222, at least a portion of the user informa 
tion which could be used to personally identify a particular 
Subscriber is first privacy-protected (e.g., hashed, scrambled, 
or otherwise enciphered). This process can be accomplished 
in a variety of ways. For example, in one embodiment, a 
one-way cryptographic hashing function is utilized. Such as 
the hashing functions described in co-owned and co-pending 
U.S. patent application Ser. No. 1 1/186,452 filed Jul. 20, 2005 
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and entitled “METHOD AND APPARATUS FOR BOUND 
ARY-BASED NETWORKOPERATION,” which is incorpo 
rated herein by reference in its entirety. In another embodi 
ment, advertisements may be selected and delivered 
according to information in a feature repository which does 
not comprise personally identifiable information, such as via 
the methods described in co-owned and co-pending U.S. 
Patent Publication No. 20050060742 published Mar. 17, 
2005 and entitled SYSTEMAND METHOD FOR TAR 
GETED DISTRIBUTION OF ADVERTISING WITHOUT 
DISCLOSURE OF PERSONALLY IDENTIFIABLE 
INFORMATION,” which is incorporated herein by reference 
in its entirety as well. The MAC address, TUNERID and/or 
TUNER USE variables are hashed so that the identity of the 
originating CPE/Subscriber are anonymous. In this manner, 
subscriber privacy is effectively maintained. The actual data 
itself (e.g., tuning history, Subscriber preferences, etc.) may 
also be encrypted (e.g., using symmetric or asymmetric key 
encryption) or otherwise protected if desired. Such as to pre 
vent theft or misuse thereof, although the information is effec 
tively of little use without knowing which subscriber origi 
nated it. 

It will also be appreciated that the data may be first 
obtained and processed, and then hashed or otherwise pro 
tected as previously described. 

In other embodiments, at least a portion of the user infor 
mation which could be used to personally identify a particular 
content consumer is simply not transmitted or used in the first 
instance. For example, the Subscriber may not want certain 
information about themselves or habits utilized by the MSO, 
whether hashed for anonymity or not. Advantageously, this 
provides additional privacy protection and requires no addi 
tional logic for resident hashing, Scrambling, or enciphering 
processes. It also reduces the precision with which the MSO 
or designated algorithmic process can identify a particular 
demographic or psychographic, however. 

In still other variants, Subscribers are given a choice as to 
whether to "opt-in' or "opt-out of the information collection 
process (or selective portions thereof). In one such variant, the 
user can control access to various types of user information 
Such that only user-designated or approved information is 
eligible for collection and/or analysis. For example, a given 
user may grant access to information about his historical 
viewing patterns (such as most frequently requested pro 
grams), but deny access to more personal information (Such 
as age, income, and occupation). This restriction or control 
can be imposed at the MSO end (e.g., by restricting access to 
certain portions of the MSO subscriber database by the 
APCSM), or at the CPE 106 (e.g., through a client application 
or middleware module which prevents certain data from 
being “mined from the CPE or connected devices, or trans 
mitted upstream). 

It will be noted that the MSO may passively glean tuner 
activity information relating to a particular Subscriber based 
on interalia, channel-change requests sent from the CPE 106 
upstream. This can be positively correlated to a given CPE 
(such as via the TUNER ID or TUNER USE variables, or 
MAC), which can then be positively correlated to a given 
subscriber accountvia, e.g., the MSO subscriber database. So 
as to mitigate any loss of Subscriber privacy (for both com 
mercial and legal reasons), methods such as the aforemen 
tioned use of an "opaque' variable or cryptographic has may 
be employed. Accordingly, under Such an approach, the MSO 
will be able to maintain CPE-specific data (e.g., what pro 
grams were selected when, when the CPE was powered up or 
down, CPE-specific logged errors, VoID delivery requests and 
session behavior, etc.) since each CPE 106 can be specifically 
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albeit anonymously identified by its cryptographic hash. Only 
when the subscriber “opts in and permits access to personal 
data, or association of this hash with its identity (i.e., Sub 
scriber account or other such information), will the subscrib 
er's personal information be utilized by the APCSM. 

Myriad other privacy protection measures are also possible 
in accordance with the scope of the present invention, includ 
ing without limitation encryption of various portions of the 
sensitive personal data according to e.g., a public/private 
encryption key pair or the like. 

Next, at step 224, the user-related (or CPE-related) infor 
mation is received or obtained as described previously with 
respect to FIG. 2. 
At step 226, the content (e.g., advertisement or promotion) 

is selected based at least in part on the user/CPE information, 
and the content delivered per step 228. 

FIG. 2b is a flow diagram illustrating an exemplary 
embodiment of a method 230 of obtaining information with 
respect to one or more users (and their related subscriber 
accounts and/or CPE as applicable) in accordance with one 
embodiment of the present invention. This process would be 
used, for example, by the APCSM to obtain information 
relating to a Subscriber of interest (or groups of Subscribers) 
as part of obtaining information per step 202 of the method 
200 of FIG. 2, such as where the subscriber or group of 
subscribers is the input to the process, and the MSO (via the 
APCSM) desires to identify content relevant to these specific 
individuals or groups. Consider the case, for example, where 
an individual subscriber requests delivery of a VoD stream, or 
Switches their BSA-delivered programming to a new channel, 
and the MSO desires to target these deliveries using particular 
advertising or promotional content. 

Alternatively, the methodology of FIG.2b may be used to 
identify specific subscribers or groups of subscribers based 
on their demographics/psychographics, where the advertis 
ing or promotional content is used as the entry argument (e.g., 
find all of the subscribers in the MSO network that “match' 
the demographic of a particular advertisement). 

Step 232 of FIG. 2b comprises determining whether a 
request for information have yet been received. It will be 
appreciated that this step may be performed anecdotally, Such 
as upon request by the APSCM, periodically (such as e.g., 
every hour), or according to another implementation Scheme. 

In certain embodiments, the request for information further 
comprises a set of arguments or input parameters. These 
arguments/parameters may further specify the individual or 
group for which information is to be collected. For example, 
in an embodiment utilizing Boolean logic, the set of argu 
ments “status: married AND (age: >40 OR activity: travel)” 
would refer to the set of married consumers who are either 
over the age forty or who frequently travel. Note that the 
above example is merely illustrative of the broaderprinciples: 
myriad other methods for specifying or delimiting a certain 
group are also possible in accordance with the scope of the 
present invention. 

After a request for group information has been received, 
the group information is then requested at step 234. At step 
236, the request is processed (e.g., a Subscriber database 
searched for Subscribers matching the input parameters), and 
a determination is Subsequently made as to whether the 
request for group information was successful per step 238. If 
the request was successful, the requested data is returned at 
step 240. If the request was unsuccessful, the erroris handled 
accordingly at step 242. In certain embodiments, the afore 
mentioned error handling procedure involves adjusting one or 
more parameters in the query (e.g., changing Boolean opera 
tor logic, expanding ranges of criteria, etc.), and repeating the 
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request, before aborting the operation. In many embodiments, 
any errors are recorded to a log that can be Subsequently 
accessed by one or more processes and/or a human operator. 

Alternatively, instead of evaluating the Success or failure of 
the request, the method of FIG. 2b may comprise grading 
each of the identified Subscriber records according to grading 
schema (as described elsewhere herein). For example, one 
Such schema might comprise identifying and quantifying 
those who matched one Boolean criterion, those which met 
two criteria, and s forth. Each subscriber who matched at least 
one criterion would then be graded, and the graded Subscrib 
ers ranked. Myriad other approaches will be recognized by 
those of ordinary skill. 

FIG. 2C is a flow diagram illustrating an exemplary 
embodiment of the method 250 of determining groups based 
on content information in accordance with one embodiment 
of the present invention. Initially, at step 252, a determination 
is made as to whether there is any more content to be ana 
lyzed. The content-related information is received at step 254. 
In one embodiment, this content information comprises a set 
of descriptors for a given content element or stream. For 
example, the XML metadata descriptors “advertisement, res 
taurant, Italian, family, San Diego” might be used to indicate 
an advertisement for an Italian family-style restaurant located 
in San Diego. 

At step 256, individual or groups of subscribers are 
selected which best match the provided content identifiers. 
These subscribers may be identified ad hoc: i.e., as a result of 
the content evaluation process, or alternatively via prior 
analysis and categorization by the MSO. Such as via a Sub 
scriber database, etc. 

In one embodiment, the matching process of step 256 is 
accomplished by traversing a set of relevant individual or 
group descriptors. As described elsewhere herein, according 
to Some embodiments, one or more thresholds or grading 
criteria may be used in order to identify relevant subscribers/ 
information. For example, a rule may be imposed Such that if 
at least a certain percentage of the content consumers com 
prised within a group of Subscribers that are otherwise logi 
cally related satisfy a certain condition (for instance, at least 
60% of the consumers within a group comprising Subscribers 
served by the same local network distribution node, or within 
the same Zip code, are female), then that particular condition 
would be considered relevant for the purposes of the of the 
Subscriber selection process. 

In some embodiments, eligible individuals or groups are 
assigned a priority or weight based upon their correspon 
dence to certain content descriptors. For instance, in the res 
taurant example given above, a group of Subscribers refer 
enced by the descriptor “location: San Diego 10% might be 
given less weight or a lower score than a group referenced by 
the descriptor “location: San Diego 30% since it has been 
determined that there is a larger percentage of consumers 
residing in the San Diego area in the second group than the 
first group (who would be more likely to frequent a restaurant 
located in San Diego). On the other hand, a group “location: 
San Diego 10%; activity: dine 80%; preference: Italian 70%” 
might be given more weight than “location: San Diego 30%, 
activity: dine 25%; preference: Italian 20%, since in this 
case there is a higher correlation or “tighter fit” with the other 
descriptors in the descriptor set. The above example is merely 
illustrative of the broader principles; myriad other possible 
priority or weight assignment schemes can be used in accor 
dance with the present invention. In one embodiment, these 
priority/weight assignment schemes comprise an MSO-cus 
tomizable input to the APCSM 401; e.g., the MSO or root 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

28 
advertiser can customize the degree of matching necessary in 
order to achieve penetration of a target demographic. 
Once the appropriate individual(s) or group(s) have been 

selected, any content/group pairing is indicated in step 258. In 
one embodiment, this is accomplished by populating content 
entries in a schedule, table, database, or other such similar 
data structure. 

Per step 260, the selected groups (if any) are evaluated to 
determine number of members, so that the number of 
“impressions' resulting from the content delivery can option 
ally be estimated. 

Delivery is then scheduled at step 262. This scheduling can 
be accomplished using a broad range of different techniques, 
depending largely on the granularity level selected. For 
example, in one variant (e.g., maximum granularity), Sched 
uling of delivery of the content to the target group(s) com 
prises scheduling for delivery of particular individuals, and 
the delivery can be attempted during use of the network by 
those individuals (e.g., when they request a VoD session, 
when they tune their CPE to a then-undelivered BSA program 
channel, thereby causing that channel to be instantiated, etc.). 
This approach allows for near instantaneous modification of 
the delivered program stream, whether by Switching the target 
Subscriber to an unused program channel for targeted adver 
tisements, splicing the targeted advertisements into an exist 
ing stream, re-binding an existing stream to another source, 
etc. In effect, the APSCM is scheduling n different deliveries 
of the target advertisement or promotion, where n comprises 
the number of different subscribers/CPE who meet the pre 
scribed demographic or psychographic criteria. These n dif 
ferent deliveries advantageously may be either coupled or 
wholly unrelated in terms of schedule. For example, where 
the MSO has identified subscribers X,Y and Zas meeting the 
target demographic and being within the same BSA delivery 
node, and determines that both XandY are watching the same 
program channel at the same time, it may situationally 'splice 
in the target advertisement, thereby obtaining two impres 
sions from the target demographic. If X tunes away before 
delivery, then the impressions counter(described below) only 
records one prospective impression (Y), and the scheduling 
module schedules a second attempt for X, as discussed below. 

It will be appreciated that the aforementioned “maximum 
granularity’ approach may also be implemented for indi 
vidual subscribers irrespective of their identity. For instance, 
in one variant, the Subscriber's particular identity is known, 
and decisions relating to selection, Scheduling and delivery 
made based at least in part on their identity (i.e., we know that 
CPE 123456 belongs to John Smith who lives in zip code 
92131, and that John Smith likes sports cars and owns a Ford, 
so advertisements for the new Ford Mustang would be well 
correlated to John Smith). In another variant, the subscribers 
identity is kept hidden, and certain identifying information 
kept separate or segregated from use by the APCSM algo 
rithms. In one such variant, a cryptographic hash of a Sub 
scriber’s CPE MAC address, TUNER ID or TUNER USE 
variable maintained by the MSO, and only this hash (versus 
the subscriber's actual identity, address, SSN, etc.) is associ 
ated with demographic or psychographic data useful for the 
advertising process. Stated differently, the MSO database 
used by the APCSM in this latter variant knows a subscriber 
only by their CPE (hash), and perhaps knows other relevant 
but non-descriptive information (e.g., Zip code where they 
live, job, income, hobbies, etc.). 
At a higher level of granularity (e.g., groups of Subscribers 

that are logically related by way of one or more criteria) can 
be targeted. For instance, as previously described, all male 
subscribers over age 50 who live in zip code 92101 and are 
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sports car owners or enthusiasts can be readily identified 
within an MSO database. This logical relationship or demo 
graphic may be what the sports car advertiser wishes to target. 
Scheduling of delivery of the sports car advertisement in this 
case is different than in the maximal granularity embodiment 
previously described, since individual delivery modes for 
each member of the group are not necessarily used. Rather, 
common delivery modes are identified and used where pos 
sible. For example, once the aforementioned group of related 
subscribers are identified, their profiles or viewing habits may 
be evaluated to identify any common viewing patterns. These 
may include e.g., (i) Watching common programs or program 
channels; (ii) watching the same or different programs/chan 
nels at common times (e.g., early morning before work); (iii) 
frequent or infrequent use of features such as “telescoping 
advertisements, etc. These data can be utilized by the APCSM 
to select the best common delivery mode for the exemplary 
sports car advertisement; e.g., on the commonly watched 
program/channel of item (i) above; at certain times of day 
across many different channels for item (ii); or as part of a 
telescoping advertisement for item (iii). 

It should be noted that the program-centric approach of 
item (i) above differs from that of the prior art previously 
discussed in that, interalia, the target group is identified by 
MSO data and is particular to that network, versus merely a 
loose projection/correlation (i.e., that certain types of people 
watch certain types of programs) that is based on data that 
bears no particular relationship to the MSO's particular net 
work. However, it will be recognized that implementation of 
the present invention need not be an “all or nothing propo 
sition; in fact, the methods and apparatus of present invention 
can advantageously be mixed to any degree desired with prior 
art program-based techniques, whether across different por 
tions of the network (e.g., one service group or hub operating 
according to a first scheme, and a second according to a 
second scheme), across different time slots or periods in the 
same (or different) portions of the network (e.g., one scheme 
for primetime, and anotherfor all non-primetimes, within the 
same service group), or even across different program chan 
nels (e.g., major network channels operate on one scheme, 
and other channels operate on a second scheme). 

Myriad other schemes for identifying and exploiting Such 
“common delivery modes will be recognized by those of 
ordinary skill given the present disclosure. 

Moreover, under the more “granular methods previously 
discussed, the MSO (or advertiser) can know who is watching 
what channel at what time (whether explicitly, or anony 
mously using the privacy protection methods described else 
where herein) based on channel change and tuning events 
instigated by that subscriber/CPE and recorded at the head 
end 150 or switching hub (or even the CPE 106), and use this 
information within a historical/predictive framework. For 
example, the MSO can associate the aforementioned sub 
scriber/CPE with particular historical viewing habits (see, 
e.g., the methods and apparatus described in co-pending and 
co-owned U.S. patent application Ser. No. 1 1/243.720 
entitled SELF-MONITORING AND OPTIMIZING NET 
WORKAPPARATUS AND METHODS filed Oct. 4, 2005, 
incorporated herein by reference in its entirety), whether on 
an individual basis (i.e., utilizing historical information for 
that particular subscriber/CPE), or on a generic basis (e.g., 
using data from that Subscriber's service group, Zip code, or 
the network/region as a whole). Predictive template or artifact 
matching may also be utilized to predict Subscriberactivity on 
an individual or group basis (e.g., Subscriber X has tuned to 
“24” every Monday night for the past ten weeks, and therefore 
can be expected to do so this Monday evening, or 75% of 
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subscribers in Service Group M have tuned to “24” every 
Monday for the past ten weeks, etc.), as described for example 
in co-owned an co-pending U.S. patent application Ser. No. 
1 1/800,093 entitled “METHODS AND APPARATUS FOR 
PREDICTIVE CAPACITY ALLOCATION filed May 3, 
2007 and incorporated herein by reference in its entirety. 
At yet a higher level of granularity, larger pools of Sub 

scribers may be evaluated and used as a basis for selecting 
delivery modes, whether statistically or anecdotally. Note that 
this high-level analysis may also advantageously be per 
formed irrespective of the identification of any particular 
subscriber or CPE, or when they are viewing what channel, 
etc. For example, the APCSM may garner statistical/histori 
cal data regarding the tuning behavior, bandwidth demand, 
etc. associated with groups of Subscribers or the network as a 
whole without having to access particular Subscriberaccount/ 
CPE information. A historical peak in bandwidth consump 
tion on the day of the NFL division championship game, for 
example, that generally coincides with the start time of the 
game can be presumed to occur each year at that same day/ 
time. If the prospective advertiser/MSO knows that since a 
certain city's team is playing in this year's division champi 
onship game, a larger fraction of a given MSO's Subscribers 
(where that MSO covers the relevant territory) will be from, 
or areas adjacent to, that city. Hence, if that advertiser wishes 
to access a demographic of residents of that city (perhaps for 
a geographically localized car sales promotion or the like), 
the MSO can schedule the advertisement for that time slot, 
without knowing which of its subscribers are watching at that 
time, in what precise location those Subscribers live, etc. 
Stated differently, this approach is very “dumb' by compari 
son to the more granular approaches, since it requires little or 
no a priori knowledge of or data for individual subscribers, or 
data regarding their current activities. 
Of course, the precision of targeting certain demographics 

or psychographics under this highly granular approach is also 
much less than that of the more granular approaches previ 
ously described, but it advantageously reduces the processing 
overhead and level of detailed analysis (and information) 
necessary for implementation. 

Relevant to the present discussion is also the concept of 
“saturation'. In the present context, saturation refers to how 
many views or impressions a given Subscriber receives for a 
given advertisement or promotion, and also optionally the 
temporal relationship of these discrete impressions. For 
instance, a Subscriber who views (or is given the opportunity 
to view) a Ford sports car advertisement once every four days 
would be considered to have a relatively low saturation. Con 
versely, a subscriber who is presented with the same adver 
tisement four times a night would have a comparatively 
higher saturation. Saturation would also be increased by the 
relative placement of the advertisement in the various pro 
gram streams that the Subscriber watches. For example, in the 
foregoing case of four impressions in one night, the Saturation 
of a Subscriber who views these impressions at roughly equal 
intervals over the night, and perhaps over four different pro 
gram channels, would be lower than that for the same Sub 
scriber who views sets or clusters of close-proximity adver 
tisements on the same program channel (e.g., one before, 
during, and after a single program). There may be benefits or 
alternatively detriments to the advertiser when using Such 
clustering (e.g., the Subscriber tends to mentally “tune out 
the second and third iterations of the advertisement since they 
have just viewed it ten minutes before). Conversely, certain 
Subscribers may tend to ignore advertisements unless they are 
“beaten to death' with them via high frequency/repetition. 
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Irrespective of the benefit/detriment, saturation provides 
yet one more metric or parameter that can be controlled by the 
advertiser and/or MSO in delivery of an advertisement or 
promotion. This parameter can be readily incorporated into 
the aforementioned delivery scheduling methods (and asso 
ciated APCSM algorithms) so as to either increase or 
decrease Saturation as desired. For example, a rule might be 
imposed via the APCSM that says that the same advertise 
ment should not be run on the same channel more frequently 
than once every three hours. Conversely, a “saturation 
regime might be used where n different variants of the same 
basic advertisement (ensemble) are delivered in a prescribed 
sequence and in close temporal proximity of one another on a 
given program channel. The ensemble may have a correlated 
presence, celebrity, or theme if desired as well (e.g., all Ford 
Mustang advertisements yet each with a different famous 
sports personality pushing the product). 

Saturation can also be dynamically controlled via a feed 
back process as described elsewhere herein; e.g., Such as 
where a very high initial saturation rate is reduced after deter 
mining that many Subscribers tune away from the advertise 
ment each time it is repeated (i.e., they are getting annoyed). 

Referring again to FIG. 2C, delivery is next attempted per 
step 264. If delivery is unsuccessful for whatever reason (e.g., 
the target subscriber tuned away, the subscriber's CPE is 
powered down, too large a percentage of Subscribers in a 
group are not tuned to the relevant program channel(s), etc.)), 
the error is handled at step 266. In certain embodiments (as in 
the embodiment depicted by FIG. 2c) this error handling 
procedure involves determining a new set of groups for the 
selected content, where “marked’ groups are removed from 
the set of eligible groups. Alternatively, a redelivery can be 
attempted to the same group, whether shortly thereafter, or at 
another time. Note, however, that depending on the level of 
granularity selected and other factors, the group constituency 
at any given time may be quite variable, yet still meet demo 
graphic or psychographic requirements. Much like a flowing 
river for example, the water may still be cold, but it is not the 
same water at any different moment. Any such delivery errors 
noted per step 266 may also be recorded to a flat file or log 
which can be subsequently accessed by one or more computer 
processes and/or a human operator, Such as for Subsequent 
analysis, and correction of any identified deficiencies or adap 
tation by the APCSM. 

If the delivery to the group was successful, the delivery is 
then recorded or logged at step 270. In some embodiments, 
the content descriptors are updated so as to indicate delivery 
related data, such the number of times the content has been 
successfully delivered, the number of impressions or sub 
scribers ostensibly reached, the time of last delivery, etc. 
Control then resumes at step 252 and the procedure repeats 
until the list of advertising or promotional content has finally 
been exhausted. 

Referring now to FIG.3, one embodiment of the method of 
operating a content-based network so as to provide dynami 
cally adaptive advertising or promotion content delivery is 
described. As will be noted, the method of FIG. 3 is basically 
“request-driven': i.e., the delivery of the advertising or pro 
motional content is driven by a request from an advertiser, 
network, etc. The methodology previously described with 
respect to FIGS. 2a-2c, in contrast, is more “subscriber 
driven in that the process is focused on matching and select 
ing advertising or promotional content based on one or more 
identified subscribers (e.g., those who are watching television 
at that point in time and have requested a given program). It 
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will be appreciated, however, that both of these methods can 
be used in concert, and may in fact interact with one another, 
or iterate. 
As shown in FIG.3, the method 300 comprises first receiv 

ing a request for advertising or promotional insertion (step 
302). This might comprise, for example, a request directly 
from an advertiser, from a third party “broker' or intermedi 
ary, or from an MSO entity that is tasked with handling or 
pre-processing Such requests. These requests might come in 
several different forms, such as e.g., (i) one requesting a 
particular advertisement be run so as to access a particular 
demographic or target audience; (ii) one requesting only that 
a particular demographic be accessed, with a plurality of 
different advertisements to choose from in fulfilling the 
request; (iii) one requesting that the advertisement be focused 
within a particular geographic area; (iv) one requesting that 
the content of the advertisement be correlated to program 
ming content with which it is contemporaneously associated 
(i.e., given the proper "context''), and so forth. Combinations 
of the foregoing may also be used. This approach advanta 
geously gives the MSO appreciable business flexibility; i.e., 
they can satisfy a multitude of different types of advertising 
requests, each being Suited to different types of advertisers (or 
needs). 
The target demographic or psychographic is then deter 

mined (if not known) per step 304. For example, this might 
comprise simply using the advertiser-provided demographic 
data. Alternatively, the advertising content provided may be 
evaluated to identify various features or attributes which cor 
relate to various demographics. For example, in the case of an 
advertisement for a new powerful upscale (i.e., relatively 
costly) pickup truck, males aged 25-55 in the construction, 
contracting, farming, etc. fields might be identified as likely 
demographic candidates. 

Next, per step 306, one or more subscribers within the 
network and meeting the target demographic are identified. A 
previously described, this may constitute evaluation of Sub 
scriber profile data retained by the MSO, evaluation of data 
regarding various viewing habits (e.g., historicals), and the 
like. Note that depending on the level of granularity chosen, 
this identification process may include, for example: (i) point 
edly identifying one or more known individuals within the 
subscriber pool (e.g., John Jones at 123 Main Street, San 
Diego, Calif); (ii) anonymously identifying individuals (e.g., 
based on association between a CPE MAC, TUNERID, etc. 
hash and the attributes or profile of that subscriber (irrespec 
tive of their actual identity); (iii) identifying groups of Sub 
scribers within a localized geographic region (e.g., Zip code) 
or "network” region (e.g., those in a particular service group, 
BSA hub, etc.); (iv) using all or segments of the network as a 
whole based on statistical or historical analysis; and so forth. 

Lastly, per step 308, the advertising or promotional content 
is delivered to the target individuals or population in order to 
obtain the desired penetration or number of impressions. This 
delivery may be scheduled in advance, such as where it is 
determined that the desired demographic will be accessed by 
inserting the advertisement at certain locations within certain 
channels at certain times. Alternatively, the delivery may be 
dynamically varied and ad hoc, such as where a “target' 
subscriber with ideal demographics instantiates a VoD ses 
sion, and the VoD stream is adapted on-the-fly for that sub 
scriber. Similarly, the MSO might notice that a large percent 
age of Subscribers within the target demographic (e.g., 
viewers within Zip code 92.127) are presently tuned to a small 
number of channels based on their tuner activity, and hence 
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the advertisement can be dynamically scheduled into the next 
available slot on those channels for at least the service groups 
serving that Zip code. 

FIG.3a illustrates one variant of the exemplary method of 
FIG.3, wherein contextual matching as previously described 
herein is performed. 

Per step 332 of the method 330 of FIG. 3a, a request for 
advertising or promotional insertion is first received. Next, 
per step 334, a target demographic or psychographic for the 
received request is determined. This may be accomplished by 
receiving information from the advertiser themselves (e.g., as 
to one or more target demographics), or alternatively by 
analysis by the MSO or a third party of the various attributes 
of the advertisement or promotion. For example, one variant 
of the method scans the advertisement/promotion for meta 
data or other descriptive data, and attempts to generate a 
demographic or psychographic profile therefrom. Alterna 
tively, a human operator can watch the advertisement or pro 
motion, and record their impressions regarding content, 
appeal, target audience, etc. Historical or pre-existing demo 
graphic or psychographic profiles' may be used for this 
process as well. Such as where the advertisement meets all or 
a certain number of criteria for that profile (e.g., an advertise 
ment about new high-cost premier titanium golf clubs might 
be characterized as appealing to 75% male demographic, 
25% female demographic (assumed to be roughly the ratio of 
male to female golfers in the Subscriberpool) having incomes 
in excess of S150,000 per year. Other approaches may be used 
as well. 

Next, per step 336, the advertisement or promotion to be 
inserted is characterized. This may be accomplished in a 
fashion similar to that previously described for determining 
the demographic associated with the advertisement or pro 
motion. For example, in one embodiment, the content carries 
metadata with a plurality of descriptive terms (e.g., 'golf 
clubs”: “titanium”: “high-income”, etc.). 

Next, per step 338, one or more subscribers within the 
network meeting the target demographic are identified. This 
can be accomplished as previously described; e.g., via exami 
nation of one or more subscriber databases, evaluating his 
torical viewing habits, VoD requests, CPE activity, products 
purchased via MSO-enabled services, etc. In many cases, a 
high-level match to a demographic can be accomplished 
based on information given by the Subscriberat sign-up (e.g., 
a subscriber self-profile), which may indicate for example, 
age, income bracket, profession, hobbies or interests, marital 
status, geographic location, and so forth. 

Next, one or more program elements matching advertise 
ment/promotion characterization of step 338 are identified 
per step 340. In one embodiment, this step comprises search 
ing an MSO programming content database or other reposi 
tory for programming having correlation to the content char 
acterization of the advertisement/promotion to be inserted. 
For example, the APCSM 401 might search the aforemen 
tioned content database or an impending program lineup for 
metadata matching the words “golf, “club' and “wealthy”. 
This might return the movie “Caddyshack” or “Tin Cup', or 
an ABC sports coverage of the Master's Tournament for 
instance. 

Next, the identified matching program elements are evalu 
ated for their scheduled broadcast or delivery times/dates per 
step 342. In one embodiment, this comprises simply a date 
and time and duration of the program to be broadcast based on 
an existing program schedule. 

Per step 344, the selected advertising or promotional con 
tent is delivered to one or more of the target subscribers along 
with contextually matched program content (e.g., during 
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“Caddyshack”) when one or more target subscribers are actu 
ally viewing the content (as determined for example by the 
status of their tuner), or are projected to view (such as via 
historical analysis or projections, etc.). 

Alternatively, in the on-demand or user-controlled envi 
ronments, the delivery will be indeterminate (even total dura 
tion may not be known, due to interalia “trick mode” func 
tions), since it will depend on the requesting Subscriber's 
desires. Hence, the APCSM 401 can be configured in such 
cases to route any VoID, nDVR, nPVR, etc. requests for pro 
gram content through its analysis algorithms to perform one 
or both of the following: (i) evaluate the requested content and 
match it (e.g., via metadata or the like as previously 
described) to one or more pending advertisement/promotion 
requests, and if the requesting Subscriber meets the target 
demographic, immediately schedule the matching advertise 
ment/promotion into the delivery of the on-demand program 
stream; or (ii) determine if the requested content is on a 
previously generated “match” list (per step 340 above), and if 
so, and if the requesting subscriber falls within the selected 
target demographic (step 338), then scheduling the matching 
advertisement for delivery over the on-demand channel. 
Use of Metadata— 
As previously indicated, metadata of the type well known 

in the computer programming arts may be utilized in the 
various embodiments of the present invention to allow for 
even more precise targeting of one or more Subscribers 
according to their demographic or psychographic profile, 
including interalia logical coupling to program content. Con 
sider the simple example where demographic information 
about a particular Subscriber indicates that he is male, 
between 40 and 65, has a high income and high networth, and 
enjoys sports cars. This may correlate to the type of demo 
graphic that a sports car manufacturer wants to target with its 
advertising/promotions. Under a prior art approach, the 
advertiser might use a Nielsen-like model to correlate that 
demographic to a particular television program (e.g., 
National Geographic “Explorer or the like), and advertise 
during that program. 
Under the exemplary embodiment of the present invention, 

however, the advertiser would not need to perform any cor 
relation to a program; they could simply tell the MSO in 
essence that "I make and sell sport cars, and I want to hit this 
particular demographic'. Using this information, the MSO 
could identify Subscribers meeting the target demographic 
using the methods described elsewhere herein, and deliver the 
advertiser's sports car advertisement to those subscribers (ir 
respective of the program context in which it was delivered). 

However, under the another variant of the invention, the 
MSO can further optimize the efficacy of this targeting pro 
cess by evaluating metadata associated with program content 
that is broadcast at the proposed channel/time coordinates to 
determine if there is tangency or correlation to the content of 
the advertisement (“context matching'). Note that this is 
markedly different than the prior art (e.g., Nielsen) approach, 
the latter which says in effect that a given demographic can be 
associated with a particular program, irrespective of the pro 
gram’s content. For instance, 18-30 year-old females may be 
known to watch American Idol every Monday night, and the 
advertiser may wish to sell hair care products to these 
females, yet hair care products have literally no relation to the 
content of the typical American Idol program. 

In contrast, the exemplary methods and apparatus 
described herein may be configured to correlate the content of 
the advertisement and the content of the contemporaneous 
programming via metadata, thereby placing the advertise 
ment or promotion “in context'. 
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In the previously discussed sports car example, the exem 
plary APCSM process would identify one or more programs 
with the word “sports car or similar descriptor in the meta 
data, and selector prioritize this/these program(s) for delivery 
of the sports car-related advertising. In this fashion, there is 
ostensibly even higher penetration or efficacy against the 
target demographic, since the sports car advertisement will be 
delivered during programming about sports cars. Irrespective 
of the subscriber's demographic data that indicates that he 
likes sports cars (assume this data to not be present or avail 
able in the subscriber's profile for the purposes of this 
example), it can be presumed that since the Subscriber is 
watching a show about sports cars (or which at least contains 
Some elements relating thereto. Such as a sports car chase 
scene), they will have at least Some interest in watching a 
commercial about sports cars. 

Additionally, the APCSM process may further fine tune 
this correlation, such as by determining if the subscriber 
demographic data: (i) affirmatively lists sports cars as an area 
of interest or hobby, (ii) the subscriber(s) in question log 
many hours watching auto racing, sports car-related pro 
grams, etc., or (iii) the Subscriber indicates via e.g., Survey or 
other such mechanism that he owns one or more sports cars. 
In the event that any one or more of these exemplary criteria 
“match' the subscriber(s) being evaluated, there is an even 
higher prospective correlation or efficacy for the aforemen 
tioned sports car advertisement, thereby weighing in favor of 
broadcasting that advertisement to that subscriber at that 
time. 

At yet a further level of precision, the metadata in the 
program content and/or advertising/promotional content can 
be provided with a timing index or other reference and further 
information (e.g., descriptive codes) that allow for precise 
placement of the advertising or promotion within a program 
stream for maximum efficacy. In the context of the foregoing 
sports car example, the program might comprise the Steve 
McQueen movie “Bullitt', wherein an exciting sports car 
chase sequence between McQueen's Ford Mustang and 
another car takes place at a certain juncture in the movie. The 
advertiser might be Ford Motor Co., and the advertisement 
relating to their 2008 Ford Mustang. Hence, metadata for the 
movie might indicate “sports car, Ford; Mustang, chase' or 
the like, along with a chronological or timing reference to the 
program stream (e.g., SI index). The APCSM process of the 
present invention would read this metadata, and also read the 
metadata associated with the proposed advertisement (e.g., 
“Ford; Mustang; sales event; convertible' or the like), and 
determine according to its established evaluation algorithm or 
scoring system that there is a high correlation between these 
two sets of metadatabased on “Ford' and “Mustang. Hence, 
the APCSM process would indicate that insertion of the Ford 
advertisement in the slot immediately following the car chase 
scene is optimal, according to a predetermined APCSM rule 
(e.g., that correlated ads are best inserted immediately after 
correlated program stream content). 
The net result would be that the subscriber who has just 

witnessed an exciting sports car chase scene in the movie 
would see the Ford Mustang advertisement immediately 
thereafter (ostensibly while their excitement level or “rush 
from the scene was still high), thereby potentially inducing 
them to become more interested in the advertisement or take 
action that they would not take otherwise (e.g., impulse buy). 
This technique can also be used very effectively with ancil 
lary commerce channels or opportunities, as has been dem 
onstrated by programs such as QVC, which allow the sub 
scriber to instantaneously “self gratify” through immediate 
purchase. 
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It will further be appreciated that the aforementioned tele 

scoping advertisements (or other Subscriber interactive 
mechanisms) may be configured so that they present contex 
tually relevant information. Here, the term “contextually rel 
evant” refers to interalia: (i) relevant to the then-prevailing 
program content being delivered to the Subscriber, and/or (ii) 
relevant to the advertising or promotion(s) being presented at 
that time. See, e.g., co-owned and co-pending U.S. patent 
application Ser. No. 11/198,620 entitled “METHOD AND 
APPARATUS FOR CONTEXT-SPECIFIC CONTENT 
DELIVERY” filed Aug. 4, 2005, and incorporated herein by 
reference in its entirety, for exemplary methods and apparatus 
by which this functionality may be accomplished. One vari 
ant of the present invention selects the content of interactive 
links included with the advertisements or elements that can be 
telescoped by the subscriber. For instance, in the case of a 
telescoping window or advertisement for the Ford Mustang 
sports car, the APCSM (or the local CPE or client process 
thereof, if used) may determine various context elements 
from the metadata associated with the advertisement (e.g., 
“Ford”, “Mustang”, “Sale'), and select two or three interac 
tive links or “pointers' to items of interest or particular rel 
evance. Hence, the aforementioned Ford advertisement 
might, for example include a telescoping window where the 
subscriber could obtain more information on the 2008 Mus 
tang, contact a dealer, locate local Ford dealers that stock the 
Mustang and which are currently running a sale, set up a test 
drive, etc. Dealers might also use this information to dynami 
cally create new sales opportunities; e.g., by actually bringing 
a 2008 Mustang demo to the subscriber's residence or the like 
for a test drive on short notice so as to capitalize on the 
“impulse buy' tendencies of the subscribers. 

Additionally, the selection of the telescoping Ford Mus 
tang advertisement itself can be based on the subscriber 
demographics/psychographics, and/or the context of the pro 
gram content associated with the advertisement (e.g., Bullitt) 
as previously described. 
At yet a greater level of precision, the advertisement could 

be contextually adapted or coupled to the content. For 
example, Ford might provide the MSO in the foregoing illus 
tration with multiple versions of Mustang advertisements, 
including one that includes Steve McOueen's likeness, and 
perhaps a short clip of the chase scene in Bullitt, and/or some 
catchy copy such as “Want to put a little excitement in your 
morning commute? Buy a 2008 Ford Mustang. The APCSM 
process would be able to use unique metadata associated with 
each version (e.g., the aforementioned “Bullitt' version 
including metadata such as “Bullitt” or “McQueen') to select 
the version of the advertisement that is most highly correlated 
with the program content. These multiple versions may be 
cached in the MSO network, Such as using a storage device 
with pre-encoded versions readily accessible to an advertis 
ing splicer, and hence rapidly selected and inserted, effec 
tively seamless to the viewing subscriber(s). 

Since the broadcast program lineup is effectively fixed as a 
function of time in most networks, the MSO (via the APCSM 
process) can opportunistically identify instances where inser 
tion of a given advertiser's advertising or promotional content 
is optimal for reaching the target demographic (e.g., so as to 
achieve a desired number of impressions). This also provides 
the MSO with a great deal of operational flexibility, since the 
advertiser is not telling the MSO where and when to run a 
given advertisement, but rather only the desired result. Such 
“results-driven advertising allows the MSO to literally 
revise all or parts of its advertising schedule dynamically 
based on interalia, analysis performed by the APCSM. 
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In another aspect of the invention, a personalized (or Sub 
stantially personalized) advertising or promotion “stream' is 
utilized for achieving the desired level of demographic/psy 
chographic penetration. For instance, in one variant, the 
advertising or promotion stream comprises a selectively 
accessible source (e.g., advertising server) within or outside 
the MSO network that can be accessed to provide an adver 
tising playlist or sequence for one or more users within the 
target demographic or psychographic. In a simple implemen 
tation, the source (e.g., advertising server) is used in conjunc 
tion with a VoD delivery paradigm such that when a pre 
scribed user within the demographic selects or requests aVoID 
session, the APCSM (or even VoD SRM) configures the ses 
sion Such that any advertisements or promotions that are 
spliced into the content stream are taken from the advertising 
server, the latter which is configured to store and retrieve an 
advertising/promotional playlist that is particularly relevant 
to that Subscriber's demographic or psychographic. In one 
variant, the hashed tuner variable or MAC address for the 
subscriber's CPE is stored in a correlation database within the 
advertising server (or associated asset, such as an MSO Sub 
scriber database). The correlation database associates each 
particular user or groups of users with an existing (or even 
spontaneously generated) playlist. For instance, one embodi 
ment uses the Subscribers unique identity information (e.g., 
tuner or MAC hash) to recall a predetermined playlist or 
sequence for that Subscriber, which may consist of only one 
advertisement in Some cases. The recalled playlist is then 
implemented by splicing the appropriate advertising content 
into the VoD stream at the appropriate location(s), using e.g., 
splicing techniques described elsewhere herein. 

Alternatively, the aforementioned hash or other descriptive 
information can be used to access a demographic profile 
associated with that subscriber, which is then processed by a 
computer program (e.g., APCSM) so as to identify corre 
sponding advertisements, such as via searching for metadata 
matches as previously described. This approach has the 
advantage of generating the playlist at time of delivery (ver 
Sus perhaps hours, days, or weeks inadvance), thereby avoid 
ing stagnation or obsolescence or one or more advertisements 
on the playlist. 

Myriad other approaches for generating a relevant playlist 
will be appreciated by those of ordinary skill given the present 
disclosure. 

In another variant, a broadcast delivery paradigm (e.g., 
BSA) is used, and the playlist may be selected based on one or 
a plurality of subscribers that may fall within the target demo 
graphic. For instance, at a high level of granularity, it may be 
known that most or at least a significant fraction of the Sub 
scribers in a particular service group fall within a particular 
demographic (e.g., males living in Zip code 92131). Hence, an 
advertisement or playlist of advertisements directed at this 
demographic can be inserted into the broadcaststreams deliv 
ered to that service group, under the presumption that at any 
given time, the fraction of Subscribers watching program 
ming on those channels will generally correlate to that of the 
larger population (i.e., all Subscribers in that service group). 

At a finer level of granularity, individual subscribers within 
the service group can be targeted, such as by detecting their 
tuneractivity (e.g., MAC address in an upstream Switching or 
channel change request, etc.), their program streams config 
ured to obtain the advertising from the aforementioned per 
Sonalized source at relevant points within the broadcast pro 
gram stream. It is really of little concern whether other 
subscribers not within the demographic are also tuned to the 
same program channel(s) as the one or more Subscribers of 
interest within the demographic; since the exemplary busi 
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ness model described herein is predicated upon number of 
impressions within the demographic, there is no real penalty 
for “misses” (i.e., impressions by viewers outside of the target 
demographic), so long as the requisite penetration within the 
demographic occurs. Of course, there may be competing 
interests from the standpoint that the advertising slots within 
a given program channel may be more effectively used by 
another advertisement that more closely maps onto the then 
existing statistics of the viewing Subscribers, such as where 
the majority of current viewers are female in the foregoing 
example. However, the relative cost/benefit of various options 
can be weighed and evaluated using the APCSM process (or 
NOC process) referenced elsewhere herein, and a selection 
made. 

It will be appreciated that the foregoing exemplary imple 
mentations using a “personalized advertising stream” share 
the common feature of being optionally decoupled from the 
program content with which the advertising or promotions 
are delivered. For instance, in one variant, the content of the 
advertisement or promotion placed on the playlist for a Sub 
scriber or group is completely decoupled from the context of 
the program content, being selected rather based solely on the 
demographic and/or psychographic of the relevant 
subscriber(s). Alternatively, the advertisements on the playl 
ist can be selected so as to further (or even only) satisfy a 
contextual correlation between the advertisement and pro 
gram content as described elsewhere herein. 
Control and Tracking of Impressions— 
As described elsewhere herein, the network operator uti 

lizing various embodiments of the present invention can also 
optionally control and track the type of viewer experience or 
impression for a given advertisement. For example, one type 
of impression would be viewing an advertisement that is 
broadcast mid-way through the corresponding content pro 
gram. Another type of impression would be viewing an adver 
tisement at the beginning or end of the program. Yet another 
type of impression might relate to use of one of a plurality of 
variants of the same advertisement (e.g., same advertiser, 
product and/or service, but different setting or genre). Still 
another type of impression might comprise one of a plurality 
of durations of the advertisement (e.g., 5- or 10-second 
“shortie' versus a full 30-second advertisement). As yet 
another option, the encoding or other media-related param 
eter may be varied across types of impressions (e.g., HD 
versus SD). 
The MSO can further optionally track the behavior of one 

or more viewers during the broadcast of the advertisement. 
For example, in one variant, the interaction of the viewer with 
their CPE can be used to assess degree of penetration. In the 
case of so-called “telescoping advertisements or promotions 
(see, e.g., co-owned and co-pending U.S. patent application 
Ser. No. 10/662,776 entitled “System and Method for Adver 
tisement Delivery withina Video Time Shifting Architecture' 
filed Sep. 15, 2003, incorporated herein by reference in its 
entirety, for one exemplary embodiment thereof), subscribers 
who telescope are assumed to have at least Some level of 
interest in the product or service advertised, therefore indi 
cating some level of Success or efficacy in the advertisement. 
Additional factors can be used to more accurately divine the 
level of Subscriber interest, Such as e.g., follow-on requests 
for information on the subject matter of the advertisement, 
persistence of the telescoped window or GUI (i.e., how long 
they keep it open or interact with it), repeat telescopes or 
interactions (thereby ostensibly indicating a higher level of 
interest, much as when an individual repeatedly views the 
same pictures of something or particular interest to them), and 
so forth. 
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Similarly, if the viewer changes channels or pauses (e.g., 
VoD or nDVR) in the middle of the advertisement, this is 
perceived by the operator (and hence advertiser ultimately) to 
indicate affirmatively that the viewer is not interested in the 
advertised or promoted product or service. 

This underscores another salient advantage of the inven 
tion; i.e., the ability (if desired) to utilize feedback or indirect 
information relating to user impressions that varies in confi 
dence level, and the ability of the MSO and/or advertiser to 
make use of this information. Hence, for example, an affir 
mative channel Switch during an advertisement is considered 
a reliable and high-confidence indication of no interest by that 
viewer in the material broadcast. The converse, however, is 
much lower confidence; i.e., that fact that the viewer did not 
Switch the channel during the advertisement does not neces 
sarily mean that the viewer is interested; they may have sim 
ply been distracted, ambivalent, or too lazy to pick up the 
remote and change it. 
As will be appreciated by those of ordinary skill, other 

indicia of a user actually viewing an advertisement (impres 
sion) versus merely being tuned to it and having no cogni 
Zance thereof, may be utilized consistent with the invention, 
Such as e.g., the interactive client application discussed Sub 
sequently herein. 

Moreover, various indicia of “negative' viewing may be 
used to affirmatively determine that the subscriber is not 
interested in, and/or has not had a valid impression, a particu 
lar advertisement may be used consistent with the invention. 
For example, the MSO might monitor the status of the CPE 
106 during the advertisement or promotion for, interalia, its 
power state (on or off), existence of any logged hardware or 
software errors that would preclude viewing, the power state 
of a connected monitor, the absence of any tuning events for 
a protracted period of time (despite the CPE being powered 
up), etc. If the CPE and/or monitor are off, for example, it is 
a strong indicator that the advertisement was not viewed. 

In one variant of the invention, the MSO installs a small 
client application on the CPE 106 of participating subscribers 
which the Subscriber agrees to interact with during viewing. 
In one embodiment, this application generates an unobtrusive 
on-screen display that asks the Subscriber questions regarding 
what they are viewing or have viewed. In another embodi 
ment, the Subscriber merely uses the client application to 
provide the MSO his/her viewing status (e.g., “Away from my 
TV' or “Offline', akin to well known instant messaging (IM) 
applications now ubiquitous on personal computers). For 
example, the user may merely pusha button on their remote to 
select the “Away” or other option as applicable. The MSO can 
then know with greater confidence which advertisements or 
promotions the subscriber has actually viewed (or at least 
which ones they have not viewed). 

It will also be appreciated that the aforementioned status or 
impression-related indicia may be obtained on a sampling 
basis from the target demographic, and extrapolated. For 
instance, where the target demographic comprises 1,000 Sub 
scribers, yet only 100 have opted-in for the MSO program to 
collect data on their viewing habits and personal demography, 
the results obtained from these 100 participants can be at least 
somewhat reliably extrapolated to estimate the behavior of 
the 1,000 subscriber pool as a whole, assuming that the 100 
participants are at least somewhat normally distributed within 
the larger statistical population. For example, if 75 of the 100 
participants tune away during a given advertisement, it is a 
pretty safe bet that the advertisement had low efficacy for that 
demographic as a whole (or the wrong demographic has been 
picked). Statistically, of course, it is possible that the afore 
mentioned 75 were out on one end of the probability distri 
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bution (e.g., 3 s), and represent a departure from the overall 
behavior of the group of 1,000; however such statistical dis 
tribution can be taken into account in the reliability or confi 
dence of the data. For instance, if the selected subset of the 
population is 100 of 1000, this data would be given a lower 
confidence rating than data obtained from 300 of 1000 sub 
scribers. 
The apparatus and methods of the present invention further 

allow for various types of business models (described subse 
quently herein), as well as having significant implications for 
the effectiveness of the advertising or promotion (“Ouality of 
Efficacy', or QoE). Specifically, the ability to accurately tar 
get demographics or psychographics within the MSO Sub 
scriber pool allows the MSO to provide at least some assur 
ances regarding efficacy. In one variant, the degree of efficacy 
is determined indirectly by evaluating both the number of 
impressions and the correlation between the advertisement 
and the viewing Subscribers. At a very high level of granular 
ity, the MSO might provide information to the advertiser 
indicating the number of impressions within the target demo 
graphic that has been achieved (e.g., the MSO provided 1,000 
impressions within 24 hours within the target 18-30 year-old 
female demographic). As more specificity is added to the 
target demographic profile (e.g., 18-30 year-old female col 
lege students living in Zip code 92101 with incomes between 
$20,000 and $30,000/yr.), the degree of viewer-to-advertise 
ment correlation can be better assessed. For instance, of the 
aforementioned 1,000 impressions 50 may have metall of the 
demographic elements (100% correlation), 150 met four of 
the five criteria (80% correlation), 300 met three of the five 
criteria, 700 met two of the five criteria, and so forth. This type 
of information can be used by the MSO and/or advertiser as a 
indirect metric of efficacy or penetration. Other types of infor 
mation can included, such as for example: (i) how many of 
those impressions occurred at various points relative to a 
given program (e.g., how many were “midstream” in a given 
program, regardless of what that program was), (ii) what 
program(s) were each “impression' associated with; (iii) how 
many occurred in prime-time or other periods of interest; and 
soforth. Hence, the MSO can maintain detailed statistics in an 
advertising or similar database regarding the actual imple 
mentation of each different advertisement, and provide this 
information (at any level of specificity or according to any 
"slice' of the data) to the advertiser so that they may gauge the 
effectiveness of their advertising. They may even sell this 
information to third parties or other advertisers, in effect 
giving the latter a direct window into the habits and demog 
raphy of cable or satellite network subscribers. 
Where a commerce channel is also accessible, more 

“direct’ effectiveness measures such as number of advertised 
widgets sold over the Internet after the advertisement, num 
ber of people coming into a car dealership saying the saw the 
advertisement, etc. can also be melded with the indirect infor 
mation to form a more complete picture for the advertiser or 
promoter. 

It will be recognized that the foregoing “feedback” data can 
also be used by the MSO and/or advertiser for dynamic 
adjustments to the prescribed advertising implementation 
scheme. For instance, in one embodiment, the aforemen 
tioned detailed correlation data (i.e., 50 met all of the demo 
graphic elements (100% correlation), 150 met four of the five 
criteria (80% correlation), 300 met three of the five criteria, 
and so forth) would be used as a basis of changing one or more 
targeting or operational parameters within the network during 
the “run” of a given advertisement. The aforementioned cor 
relation numbers for example indicate that there was fairly 
poor correlation to the demographic, in that only 50 of 1,000 
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impressions (5%) met all demographic requirements of the 
advertiser. As data is obtained during the broadcast schedule 
of the advertisement (say, over the space of a day or week) 
indicating such a poor correlation, the MSO might alter its 
placement strategy, such as by shifting the delivery schedule 
earlier in the evening on a Friday night before the target 
college students go out to parties, clubs, concerts, etc. The 
adjustments can be directly coupled to the statistics; e.g., if 
the demographic factor that is not being met is the income 
level, then maybe the MSO needs to shift the advertisement 
delivery into zip codes with higher or lower per-household 
income, as applicable. These types of adjustments can be 
performed dynamically by the APCSM process, under MSO 
manual control, or both. 

Moreover, as demographics of one or more users changes 
with time (e.g., 18-30 year old females tune away), the adver 
tising content can be changed accordingly. Advantageously, 
these changes need not be at program boundaries, as in many 
prior art approaches. Consider for example the case where 
most or all CPE within a service group tuned to program 
channel X (airing American Idol at that time) are 18-30 year 
old females. Effective penetration or “impressions' would 
likely occur for an advertiser by airing their advertisement 
targeted at this demographic during that period. However, 
conventional program-based advertising might indicate that 
if American Idol were followed by an episode of “24, many 
or most of those 18-30 year old females would tune away, 
thereby causing the prospective advertiser (via the MSO) to 
not play its advertisements during the “24' slot. Yet, if the 
actual tuning data and Subscriber profile data indicate that for 
whatever reason 18-30 year old females are continuing to 
watch 24, the MSO utilizing the APCSM 401 of the present 
invention in their network could dynamically alter the adver 
tising lineup (e.g., move a scheduled advertisement for a 
different demographic, such as 45-60 year old males, to 
another slot somewhere else, and instead insert an advertise 
ment for the 18-30 year old female demographic). Simply 
stated, one configuration of the present invention allows for 
dynamic placement of advertisements based on real-time 
feedback and network conditions, as opposed to a predeter 
mined projection of who will be on what channel and when. 
Multiple and Alternate Delivery Paradigms— 

Additionally, it will be recognized that the methods and 
apparatus disclosed herein may be applied to video-on-de 
mand (VoID) and network DVR (nl)VR) or personal video 
recorder (PVR) delivery paradigms. As is well known, these 
delivery paradigms provide for effectively individualized 
subscriber content delivery which can be initiated (and con 
trolled) by that individual at any time they wish. For example, 
the nDVR architecture allows consumers of video content to 
customize their viewing experience, including the ability to 
pause live broadcast television, restart or rewind shows cur 
rently in progress, fast forward and rewind prerecorded pro 
grams and record multiple programs simultaneously. 

These individualized delivery paradigms provide new 
opportunities for the delivery of advertisements, such as tar 
geted advertisements delivered with on-demand video assets, 
as well as playback of prerecorded programs with additional 
or replacement advertising through the functionality that the 
VoD/nDVR/nPVR architecture provides. 

For example, in the context of the present invention, since 
the individual Subscriber requesting e.g. a VoD session is 
known (whether actually or by their anonymous identifica 
tion information Such as a hash), their associated demo 
graphic or psychographic may also be known, and hence an 
advertiser seeking to access that demographic can be virtually 
assured a viable impression by that subscriber (in effect a 
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captive audience of one). Similarly, the nDVR user who 
requests replay of a previously broadcast from the network is 
known (as is their demographic), and targeted advertising can 
be inserted in Such a case as well. 

Moreover, the insertion of targeted advertising or promo 
tional content can be orchestrated across multiple delivery 
paradigms in order to achieve the desired degree of penetra 
tion or “impressions'. For example, an advertisement may be 
spliced into certain broadcast program streams (such as via 
the aforementioned BSA infrastructure), a corresponding 
advertisement spliced into a VoID session (e.g., before the 
feature starts), and another corresponding advertisement 
spliced into an IP stream delivered over an in-band or DOC 
SIS downstream channel (e.g., IPTV), such as the contextu 
ally related links or advertisements described in co-owned 
and co-pending U.S. patent application Ser. No. 11/198.620 
entitled METHOD AND APPARATUS FOR CONTEXT 
SPECIFIC CONTENT DELIVERY filed Aug. 4, 2005, 
incorporated herein by reference. Audio-only versions may 
also be delivered over, e.g., VoIP. 

Session-over-cellular channels such as those described in 
co-owned and co-pending U.S. patent application Ser. No. 
11/258,229 entitled “METHOD AND APPARATUS FOR 
ON-DEMAND CONTENT TRANSMISSION AND CON 
TROL OVER NETWORKS filed Oct. 24, 2005, incorpo 
rated herein by reference, may also be utilized. For example, 
as described in the foregoing application, a network Sub 
scriber might utilize their cellular phone to request Vol D-over 
cellular or broadcast-over-cellular content delivery; e.g., an 
instructional video on how to change the flat tire on their 
Jaguar XJ8. Upon receiving this request, the MSO might 
route it to the APCSM process for analysis, and based on the 
APCSM determining that it is an automotive-related and tire 
related video request, dynamically splice in a short advertise 
ment for local tire stores or repair services. 
The foregoing heterogeneous delivery modes may also 

provide very different correlation or impression rates, thereby 
causing adjustment by the MSO as previously described. For 
instance, a given Subscriber might be willing to sit through a 
Ford car advertisement in their living room, but not on their 
PC or cellular phone. 

Moreover, the format and encoding (and even in some 
cases the content itself) must be selected so as to be appro 
priate for the selected delivery mode. For instance, the MSO 
could not deliver a high-bandwidth HD-encoded version of a 
commercial to a cellular subscriber with only a limited dis 
play environment and processing (as well as communication 
bandwidth). Hence, the present invention contemplates the 
use of multiple formats and encodings of advertisements and 
promotions from which the MSO can select (e.g., HD full 
length version, H.264 version, “micro' shortie version for 
handhelds, etc.). 

Targeted advertising or promotion may also occur inciden 
tally or in an ad hoc fashion, or as part of other communica 
tions; e.g., delayed content delivery notifications (see co 
owned and co-pending U.S. patent application Ser. No. 
11/706,620 entitled “METHODS AND APPARATUS FOR 
CONTENT DELIVERY NOTIFICATION AND MANAGE 
MENT filed Feb. 14, 2007, incorporated herein by refer 
ence), on-screen displays associated with download and 
recording functions (see co-owned and co-pending U.S. 
patent application Ser. No. 11/080,693 entitled “METHOD 
AND APPARATUS FOR NETWORK CONTENT DOWN 
LOAD AND RECORDING” filed Mar. 14, 2005, incorpo 
rated herein by reference), and the like. 

Hence, the present invention advantageously provides a 
great degree of flexibility in not only the delivery mode, but 
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also the delivery time, delivery format/encoding, the targeted 
subscriber(s), and the contextual correlation between the 
delivered advertising or promotional content and the primary 
content (e.g., movie, program, etc.) with which it temporally 
corresponds. 

In another aspect of the present invention, advertising or 
promotional content can be statically or dynamically inserted 
into content that is delivered to remote network nodes (e.g., 
“slung to a remote subscriber location when that subscriber 
is not at their premises). See, e.g., co-pending and co-owned 
U.S. patent application Ser. No. 1 1/441,476 entitled “SEC 
ONDARY CONTENT INSERTION APPARATUS AND 
METHODS filed May 24, 2006, and incorporated herein by 
reference in its entirety, which describes exemplary methods 
and apparatus for delivering content to a secondary location 
via a personal content server or PCS (including selective 
Substitution of advertising or promotional content more ger 
mane to the secondary location and/or delivery time). Hence, 
in one embodiment, the APCSM 401 described herein may 
communicate with the aforementioned PCS to select adver 
tising/promotional content that is optimized for Such 
instances. 
Advertising and Promotional Content Selection Module 
(APCSM) 

FIG. 4 illustrates one exemplary network configuration 
comprising a modified architecture in accordance with one 
embodiment of the present invention. In this embodiment, the 
headend 150 has been modified to include an Advertising and 
Promotional Content Selection Module (APCSM) 401 used 
to implement various of the functions described herein. The 
exemplary APCSM 401 comprises additional modules 
adapted to, inter alia, facilitate advertising or promotional 
content identification and assignment based on received 
information about one or more groups of content consumers, 
as previously described with respect to FIGS. 2-3a herein. 
The exemplary APCSM 401 of FIG. 4 comprises a sub 

scriber information repository or database (SID) 402, an 
information analysis module (IAM) 404, and a content 
assignment module (CAM) 406, as shown. These three mod 
ules interact with one another as described below in order to 
provide the requisite targeted delivery functionality. 

Initially, personal information is collected about one or 
more network users. In some variants, this information may 
include one of, or combinations of the following character 
istics: name, address, age, race, ethnicity, gender, anatomical 
dimensions (height, weight, etc.), physical/mental condi 
tions, marital status, family size, number of dependents, 
sexual orientation, religious persuasion, political affiliation, 
networth, annual income, types of automobiles owned, num 
ber of automobiles owned, country of citizenship, languages 
spoken, occupation, hobbies, and personal preferences. 
Myriad other informational characteristics may also be col 
lected without departing from the scope of the present inven 
tion. 

In some embodiments, at least a portion of this information 
is self-reported by the consumer. For example, the informa 
tion might be taken from a questionnaire or a form filled out 
on-line (e.g., at a designated website), via an on-screen inter 
active display after the user's cable or satellite service is 
established, via mail (or e-mail), or at the MSOs office, upon 
a service activation request and/or renewal. Hand-held wire 
less devices such as PDAs or the like may also be used, 
allowing the user to fill out the questionnaire easily using e.g., 
a touch-screen display. In one Such variant, a touch-interac 
tive GUI (such as that on the exemplary Apple iPhoneTM) is 
used to present the user with a sequence of questions to which 
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they may select from two or more answer options. Users may 
also be offered incentives or other consideration for partici 
pating. 
From a user participation perspective, it is also noted that 

the promise of enhanced services delivered to the subscriber 
may be used as an incentive to participate. For example, a 
Subscriber knowing that the types and content of advertise 
ments and promotions they view will be much more closely 
tailored to their particular needs or interests will in many 
cases be willing to expend the extra effort needed to fill out the 
Survey (and perhaps maintain and update it periodically over 
time). Financial or other such incentives may be offered as 
well, such as where the subscriber receives an X% discount 
on their monthly bill for each month that they participate. 

Similarly, the present invention contemplates that Sub 
scribers may given a choice as to whether to "opt-in” or 
"opt-out' of the information collection process in general. In 
one variant, the user can control access to various types of 
information such that only the information that the user has 
affirmatively designated is eligible for collection and/or 
analysis. For example, a given user may grant access to infor 
mation about his historical viewing patterns (such as most 
frequently requested programs), but deny access to more 
personal information (such as age, income, and occupation). 
As described elsewhere herein, certain embodiments of the 

invention also completely insulate the user's actual identity 
So as to maintain privacy. Such as via a cryptographic hash or 
other security mechanism, limits on the type and specificity of 
information collected and stored, or both. 
The collected information is then input into a storage 

medium comprised within a user information repository 402 
such as a RAID-protected database, which is adapted to orga 
nize and store the information accordingly in corresponding 
data structures (e.g., files). 

Alternatively, the gathering of information about the sub 
scriber may be completely passive (i.e., no affirmative user 
participation or Submission of information required), such as 
where viewer tuning habits, upstream requests (e.g., PPV or 
VoD), service calls, etc. are passively analyzed. This passive 
collection and evaluation may or may not be with subscriber 
permission, depending on e.g., the business and legal consid 
erations relating to collection of Such data, and/or the Sub 
scriber "opting into the program. 

In some embodiments, at least a portion of the Subscriber 
related information (e.g., tuning activity, etc.) is passively 
obtained by one or more automated processes (algorithms) 
within the APCSM 401. These automated processes may be 
resident locally (for example, at the CPE 106 or service area 
node 414), or alternatively, the processes may be resident at a 
remote location (for example, at the distribution node 412 or 
cable headend 150). 

Subscriber-related information can also be passively esti 
mated or extrapolated as described elsewhere herein. For 
example, if the consumer has viewed one or more French 
language channels for more than ten hours during a given 
week, an automated process may use this information to 
predict that the consumer can speak French, is a Francophile, 
and/or is of French descent. Upon obtaining or extrapolating 
this information, the APCSM 401 facilitates updating that 
subscriber's entry in the user information repository 402 
accordingly. 

Optionally, a consumer's historical viewing patterns may 
be recorded in the user information repository 402 as well. 
For example, certain information collected may indicate that 
the consumer in question: (i) watches the Golf Channel every 
week for at least three hours, (ii) changes channels on average 
three times every ten minutes, (iii) has never requested con 
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tent on Sunday evenings for the last eight months, (iv) mostly 
frequently requests channels 25, 45, and 48, and (v) most 
frequently requests “Friends' and “The Daily Show.” This 
information can be Subsequently synthesized with the user's 
self-reported and estimated personal characteristics in order 
to generate a profile within the database 402 which uniquely 
describes that consumer. This report can be rendered in both 
computer- and human-accessible form (e.g., XML) so as to 
enhance its utility. 

In some embodiments, at least a portion of the user infor 
mation which could be used to personally identify a particular 
content consumer is first hashed, scrambled, or otherwise 
enciphered, as previously described with respect to FIGS. 
2-2c herein. In this manner, subscriber privacy is effectively 
maintained if desired. In other embodiments, at least a portion 
of the user information which could be used to personally 
identify a particular content consumer is simply not transmit 
ted or received in the first instance. Advantageously, this 
provides additional privacy protection and requires no addi 
tional logic for resident hashing, Scrambling, or enciphering 
processes. 

In another embodiment, the consumer's historical viewing 
patterns are stored locally on the CPE 106 (such as via a client 
application running thereon), and transmitted to the headend 
via OOB frequencies, over a DOCSIS channel, etc. In some 
embodiments, raw data received from the CPE is subse 
quently abstracted or generalized, and this generalized data is 
stored in the user information repository 402 in addition to (or 
in lieu of) the raw data itself. For example, the raw data from 
a given consumer viewing pattern during a given week n may 
indicate that the consumer watched the Disney channel on 
Monday-Friday from 3:00-6:00, and on Saturday and Sunday 
from 10:00-8:00, whereas the generalized or abstracted data 
may merely indicate: “Week n, Disney, 35 hrs. Myriad other 
forms of abstraction and generalization are also possible in 
accordance with the scope of the present invention. 
Once the foregoing information has been Successfully col 

lected or otherwise provided, the user information repository 
402 will then contain one or more of: (i) the self-reported 
personal or demographic characteristics of one or more con 
tent consumers, (ii) any estimated or extrapolated personal 
characteristics of those consumers, and/or (iii) the historical 
viewing patterns of those consumers. In this manner, relevant 
data can be subsequently extracted for analysis and Subse 
quent data generation, such as by the information analysis 
module 404. 

In one embodiment, the information analysis module 404 
of the APCSM 401 retrieves data from the user information 
repository 402, analyzes the retrieved data, and generates an 
output based at least in part on this analysis. This output can 
be streamed directly to the requesting module and/or cached 
in a storage medium in order to expeditiously service Subse 
quent requests of a similar nature. In some variants, the cache 
is first accessed in order to determine whether a similar 
request has already been serviced in a relatively recent time 
period. This time period can be adjusted by an operator in 
accordance with a one variant of the present invention. In this 
manner, repetitive processing associated with data parsing 
can be eliminated or reduced Substantially, thereby increasing 
overall system performance. 

In one embodiment, a request received by the information 
analysis module 404 is accompanied by certain input argu 
ments or parameters, which are used to indicate the type of 
operation requested. For example, the information analysis 
module 404 may receive a request to determine how many 
consumers have watched ESPN for more than fifteenhours in 
the last three days. Alternatively, the request may consist of 
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determining the set of content consumers in a given service 
area or Zip code who are older than 55 years of age. As yet 
another example, the request may consist of determining the 
percentage of content consumers currently requesting content 
from the Home Shopping Network and that have a self-re 
ported household income of less than $35,000/yr. The above 
examples are merely illustrative in nature; myriad other 
requests are also possible in accordance with the scope of the 
present invention. 
The information analysis module 404 then retrieves the 

data necessary to facilitate servicing the request from the user 
information repository 402. As mentioned above, the data 
stored in the user information repository 402 can be raw data, 
generalized or abstracted data, metadata, or any other form 
useful to the analysis module 404. 

In some embodiments, the information analysis module 
404 then parses the data in order to extract relevant informa 
tion. In one variant, the information’s relevancy is governed 
by the input arguments or parameters passed to the informa 
tion analysis module 404 along with the request. In another 
variant, the information’s relevancy has already been speci 
fied, and is stored with the data. In still other variants, a 
combination of input parameters and specified relevancy 
indicators are used. 

In alternative embodiments, a database is queried in order 
to service a given request. In a preferred embodiment, a 
relational database is utilized, enabling specialized queries to 
be conducted by selection, projection, and join operations 
specified by an intermediary interface language. In many 
cases, these relational database operations provide efficiency 
increases vis-a-vis the data parsing method described above. 

After the relevant data is extracted, the information analy 
sis module 404 Subsequently generates an output based upon 
this data. Per certain embodiments of the present invention, 
this output may be streamed directly to the requesting module 
and/or cached to a storage medium. The output data may be 
used as input to Subsequent analysis algorithms associated 
with the information analysis module 404. For example, a 
request to determine which consumers are currently request 
ing content from the Home Shopping Network and who have 
a self-reported household income of less than $35,000/yr 
might be handled in the following manner: 

a) generate a list of those users who are currently request 
ing content from the home shopping network, 

b) save this output as list #1 in the associated storage 
medium, 

c) generate a list of those users who have a household 
income of less than $35,000/yr, 

d) save this output as list #2 in the storage medium, 
e) generate a list of consumers who appear in both list #1, 

and list #2 (using both list #1 and list #2 as inputs), and 
f) f) save this output as list #3. 

Note that the output generated by the information analysis 
module 404 can take on any number of forms in accordance 
with the present invention. For example, the contents of the 
output may comprise numbers (real or imaginary), percent 
ages, numeric totals, group lists, member lists, prices, sched 
ules, tables, projections, data aggregations, concatenations of 
data, and any combination thereof. They may also comprise 
fuzzy logic, Bayesian, Dempster-Shafer, or Boolean vari 
ables or logical relationships as desired. Myriad other possi 
bilities are also contemplated. 

FIG. 4a illustrates one network configuration comprising 
modified distribution node architecture in accordance with 
another embodiment of the present invention. Note that the 
embodiment depicted by FIG. 4a is similar to the embodi 
ment depicted by FIG. 4, except that the APCSM 401 and its 
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modules (namely, the user information repository 402, the 
information analysis module 404, and the content assignment 
module 406) are disposed within one or more distribution 
nodes 412, as opposed to the headend 150. As FIG. 4a indi 
cates, this modular functionality may be comprised within a 
single distribution node 412 resident within a corresponding 
distribution network. In alternative embodiments, the func 
tionality may be spread across multiple distribution nodes 
412 resident in the same distribution network. 

Relocating the aforementioned APCSM modules closer to 
the CPE 106 as in FIG. 4a advantageously preserves compu 
tational resources of the headend 150 by allowing certain 
localized content to be sourced directly from a node situated 
more locally to the target CPE 106. This also ostensibly frees 
up the transmission path between the source distribution node 
412 and the headend 150 (including all distribution nodes 
located upstream from the source distribution node 412), thus 
preserving overall network bandwidth. 

FIG. 5 illustrates one embodiment of the information 
analysis module 404 as depicted in FIG. 4. The information 
analysis module 404 comprises a IAM request handler 506, a 
data handler 510, and optionally, a user interface 504. 
According to one embodiment, the information analysis 
module 404 is adapted to analyze user information in order to 
service requests received from requesting network modules. 

According to the embodiment depicted by FIG. 5, the IAM 
request handler 506 is adapted to receive and service requests 
for user information. These requests may be generated 
according to Substantially automated processes (for example, 
as by a content assignment module 406), or these requests 
may be input manually (for example, as by a human operator 
providing input to connected user interface 504). Depending 
on the types of requests received by the request handler 506, 
multiple operations may be required. Such as a request to 
determine which consumers are single, presently under the 
age of 30, and who have a self-reported income of more than 
S40,000/yr. In many embodiments, input arguments are used 
in order to designate the requested parameters and operations. 

In one embodiment, a data cache 514 is accessed by the 
IAM request handler 506 in order to retrieve the results of 
recently serviced requests. This data cache 514 may comprise 
any combination of Volatile and/or non-volatile storage or 
memory. If the serviced request is relatively recent and 
located within the data cache 514, the IAM request handler 
can service the request merely by retrieving the stored output 
corresponding to the previous request. In this manner, com 
putational resources are preserved as duplicative processing 
is averted. Speculative pre-fetch type approaches for caching 
data within the cache 514 can be used as well, such as for 
example where the APCSM logic estimates or speculates that 
the demand for a particular type of information (or particular 
Subscriber's or group's information) may be high due to 
historical data, anecdotal data or signals, etc. 

If the requested output does not appear in the data cache 
514, or if a data cache is not used, the IAM request handler 
506 transmits the generated request 508 to the data handler 
510. According to a preferred embodiment, the data handler 
510 is adapted to request data necessary to service the request 
from the user information repository 402, analyze this data, 
and generate one or more outputs corresponding to the gen 
erated request 508. 

In one embodiment, the data handler 510 comprises a data 
request module 512, a data parser 515, a data analyzer 517, 
and a data output generation module 518. In those variants 
where a relational database is queried in order to retrieve the 
requested data, the data analyzer 517 and/or the data parser 
515 can be omitted. 
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In the embodiment depicted by FIG. 5, the data request 

module 512 is adapted to determine the data necessary to 
service the generated request 508, and to request such data 
from the user information repository 402 or other data source 
(e.g., outside of the APCSM 401). Upon receiving this data, 
the data is transmitted to the data parser 515 and analyzer 517 
modules. 

In one embodiment, the data parser 515 scans through one 
or more lines of a flat file in order to highlight or extract out 
relevant information. For example, given an input list of all 
user records stored within the user information repository 
402, the data parser 515 may select only those entries in the 
record which indicate that the consumer is female. In some 
embodiments, the analyzer 517 controls the data parser 515 
by providing it with a set of commands to be performed with 
respect to a given data set. For example, the analyzer 517 may 
request that the data parser 514 parse its output list of female 
consumers in order to determine which entries indicate that 
this consumer is presently serviced in a certain geographic 
aca. 

In certain embodiments, the analyzer 517 is further adapted 
to generate statistical databased on data it receives from the 
data parser 515 and/or from the data request module 512. For 
example, the statistical data generated by the analyzer 517 
may indicate that 30% of female consumers in the San Diego 
area have watched over five hours of MTV during the last 
week, 50% have self-reported annual incomes of over $42, 
000/yr, and 43% are married. Note that in one embodiment, 
the default group analyzed (if not otherwise specified by the 
generated request 508) can be specified; e.g., as the entire 
group of content consumers presently requesting content over 
the cable network, or those within a prescribed service group, 
Zip code, etc. 
The data corresponding to the generated request 508 is then 

handled by the data output generation module 518. In a pre 
ferred embodiment, the data output generation module 518 
receives an output from the analyzer 517, formats the output 
accordingly, and then routes the formatted output to the data 
cache 514 and/or IAM request handler 506. This routing may 
be necessary, for example, in embodiments where multiple 
IAM request handlers 506 are used. Finally, upon receiving 
the output from the data output generation module 518, the 
LAM request handler 506 forwards the output to the request 
ing module or process accordingly. 

FIG. 6 illustrates one exemplary implementation of the 
content assignment module 406 as illustrated in FIG. 4; it will 
be appreciated that this configuration is merely illustrative of 
the broader principles of the invention, and other configura 
tions may be used with equal Success. 
The exemplary content assignment module (CAM) 406 of 

FIG. 6 comprises a scheduler 602, a content information 
module 606, a user interface 610, a group selection module 
614, a content selection module 622, and a content assign 
ment manager 628. 

In one embodiment, the scheduler 602 comprises a sched 
ule of advertising or promotional content intended for broad 
cast over a cable network. For example, the schedule might 
indicate an SUV advertisement, followed by a diamond ring 
advertisement, followed by an advertisement for a program 
Soon airing on Discovery Channel. In one mode of operation, 
the content assignment module 406 is adapted to select an 
appropriate group (i.e., one or more subscribers) for receiving 
this advertising or promotional content. Thus, the scheduler 
sends out a request for a group 604 corresponding to a certain 
referenced content element, stream or ensemble. In a pre 
ferred embodiment, this request comprises a unique identifier 
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to the content stream (such as a sequence of alphanumeric 
characters which uniquely identify the content element/ 
streamfensemble). 
The request for a group 604 is then received at the content 

information module 606. In one embodiment, the content 
information module comprises a content information data 
base 608 adapted to store a set of metadata or other descrip 
tors corresponding to each content element or stream. This set 
of descriptors is denoted in FIG. 6 as content information 612. 
In one variant, each descriptor relates to a desired target 
demographic or psychographic. For example, the advertise 
ment for a program airing on MTV might include the descrip 
tors: “Reality Show,” “Teenage,” “Drama,” and “Music.” 
Other descriptors might include the length or duration, type of 
encoding, content source, and so forth. The data may also 
include information on historical use of the content by the 
MSO; e.g., number of times the content had been delivered, 
the time at which the content was last delivered, and/or the 
program channels on which the advertisement was run. 
Myriad other descriptors have also been contemplated in 
accordance with the present invention. 

In Some embodiments, the content information is retrieved 
based on an indexed lookup of a relational database. Such as 
by a query comprising a primary key. For example, the 
descriptors listed above might be retrieved by the input of 
“MTV AD#17, where “TITLE” is the primary key. In alter 
native embodiments, other data structures may instead be 
utilized. Such as arrays, lists, hash tables, trees, or combina 
tions thereof. 

In the embodiment depicted by FIG. 6, content information 
612 corresponding to each content element, stream or 
ensemble is input into the content information database 608 
by a human operator interacting at a user interface 610. Such 
as via a user terminal. In alternative embodiments, content 
information 612 is streamed to the content information data 
base 608 from an outside electronic source, such as a third 
party website. 
Once the content information 612 is collected, it is then 

transmitted to the group selection module 614. The group 
selection module 614 forms one or more requests for a group 
616 based on this content information 612. In one embodi 
ment, the group selection module 614 further comprises logic 
for selecting among various permutations of possible 
requests based on certain specified priorities. For example, 
the request might be to identify only those consumers who 
have an extreme interest in reality-based programming (for 
example, those consumers who watch over seven hours of 
programs of the reality genre in a given week). Alternatively, 
the request might be to identify those consumers with a mod 
erate interest in reality shows (i.e., those who watch at least 
three hours of reality shows in a given week), a small interest 
in music (i.e., those who watch at least one hour of music 
channels in a given month), and who are indicated to have at 
least one teenager in the household. In some variants, these 
priorities are indicated explicitly in the content information 
612 Such that each descriptor comprises an associated prior 
ity. 
The request for group 616 is then transmitted to the infor 

mation analysis module 404 (FIG. 5), which returns the 
requested group 618. This requested group 618 is then ulti 
mately passed to the scheduler 602 along with any associated 
identifiers. In this manner, the scheduler can populate its 
schedule with references to optimal groups for each content 
element/streamfensemble in its schedule. 

In one embodiment, the content assignment manager 628 is 
responsible for transmitting one or more (group, content) 
pairs to a content delivery module for content delivery. In 
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Some embodiments, content assignment manager 628 keeps 
track of all content delivered and targeted groups. This can be 
accomplished, for example, by writing logs and storing these 
logs to one or more data files stored locally in the content 
assignment module 404. In certain embodiments, the content 
assignment manager 628 also updates content information 
612 in order to reflect delivery data such as the number of 
times specific content has been delivered, the time at which 
the content was last delivered, and/or the program channels 
on which the content was delivered. 

In an alternative mode of operation, the content assignment 
module 404 is adapted to select content for a designated 
group. 
The content selection module 622 retrieves group informa 

tion 620 from the information analysis module 404. In some 
embodiments, this group information 620 comprises a set of 
group descriptors, such as e.g., '55 and older,” “restaurant.” 
“medicine, and “travel.” Alternatively, referenced identifiers 
(such as numbers) can be used to convey the same ideas. In the 
above example, these descriptors indicate that the designated 
group comprises a specified number of consumers who are 55 
years of age or older, who like to dine in restaurants, who are 
interested in or utilize medical treatments, and who fre 
quently travel. Optionally, percentages or other Such indicia 
can be used to represent this data, as well as data indicating 
the number or percentage of consumers who are members of 
multiple groups. 
Once the demographics of the present group have been 

identified, the content selection module 622 requests the 
advertising or promotional content identifiers 624 which best 
match this group information. In one variant, this is accom 
plished by intelligently searching the content information 
database 608 and returning the primary key of those entries 
which match the descriptors present in the group information 
620. In embodiments where a relational database is not used, 
one or more Substitute data structures are instead accessed 
accordingly (Such as by returning an array element, traversing 
a tree, or traversing a linked-list of elements). 

According to one embodiment, the requested identifiers 
are then transmitted to the content selection module 622. The 
content selection module 622 then determines the optimal 
content to assign to the present group. This may involve, for 
example, selecting between multiple possible content ele 
ments, streams or ensembles using a specified system of 
weights or priorities. For example, if it is known that the 
present group of interest comprises 60% sports enthusiasts 
and 60% music enthusiasts, and two identifiers have been 
returned corresponding to an advertisement for a sporting 
event and an advertisement for a music event, the content 
selection module 622 may decide to select the advertisement 
for the music event given that, e.g., this particular advertise 
ment has not been run as often as the other advertisement. 
Alternatively, the content selection module 622 may decide to 
select the advertisement for the sporting event if it is deter 
mined that the sporting event is scheduled for an earlier date 
than the music event. Or, it may select both advertisements to 
be used as an ensemble. Note that the above examples are 
merely illustrative of general principles; in practice, any 
means of content selection or content prioritization may be 
utilized in accordance with the scope of the present invention. 
Once the group has been assigned Suitable content, this 

assignment is then conveyed to the content assignment man 
ager 628. As mentioned above, the exemplary content assign 
ment manager 628 is responsible for transmitting one or more 
(group, content) pairs to a content delivery module for content 
delivery. According to Some embodiments, the content 
assignment manager 628 also updates content information 
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612 in order to reflect delivery data such as the number of 
times specific content has been delivered, the time at which 
the content was last delivered, and/or the program channels 
on which the content was delivered. 
Software Architecture— 

Referring now to FIGS. 7a-7d, exemplary embodiments of 
the software architecture useful with the present invention are 
described in detail. It will be appreciated by those of ordinary 
skill that while four exemplary embodiments are described 
herein, other variations and combinations of the following 
architectures may be utilized depending on the desired 
attributes and network topology in use. 
As shown in FIG.7a, a first embodiment of the architecture 

comprises a network portion 702 of the APCSM 401 soft 
ware, which effectively functions as a Supervisory process, 
and is in logical communication with a database 706 (which 
may or may not comprise the user information repository 402 
previously discussed with respect to FIG. 4), as well as other 
network equipment and processes (not shown) in order to 
effectuate the APCSM process methods and policies as pre 
viously described. For example, in one variant, the APCSM 
network portion 702 is in direct or indirect communication 
with a BSA switching hub process (not shown) in order to 
implement program allocation policies. The aforementioned 
networkportion 702 may for example becombined with other 
network management entities (such as the entity 198 of FIG. 
1c previously described), or may be stand-alone in nature. 
As shown in FIG.7a, not all “subnetworks’ in the network 

need be included within the purview of the APCSM network 
portion software 702; rather, the methodologies previously 
described may be implemented on a per-Subnetwork (or per 
node) basis if desired, although clearly the entire network can 
be included as well. 

It is noted that in the embodiment of FIG.7a, no dedicated 
client processes orportions (e.g., CPE software) are used; the 
APCSM network portion 702 analyzes data it obtains from 
the database 706 (or other such sources, e.g., the user infor 
mation repository 402) in order to derive its advertising and 
group selection policies. For instance, the APCSM network 
portion 702 may access the database 706 in order to determine 
a demographic/psychographic profile, historical tuning hab 
its, codec capabilities, etc. for each CPE 106 of interest. The 
BSA server logs that are based on the client-server interac 
tions as previously described may also be utilized for e.g., 
determination of a “predictive' program lineup for that node 
and/or estimation of predicted demand (see, e.g., co-owned 
and co-pending U.S. patent application Ser. No. 1 1/800,093 
entitled METHODS AND APPARATUS FOR PREDIC 
TIVE CAPACITY ALLOCATION’ filed May 3, 2007, and 
Ser. No. 1 1/243,720 entitled “SELF-MONITORING AND 
OPTIMIZING NETWORK. APPARATUS AND METH 
ODS filed Oct. 4, 2005, each of the foregoing incorporated 
by reference herein in its entirety), or even indirect assess 
ment of CPE configuration as described elsewhere herein. 
Hence, the foregoing methods can also advantageously be 
implemented in a predictive or “look-ahead fashion if 
desired, both in terms of what a given subscriber (or group of 
Subscribers) may request in terms of programming, as well as 
future projected bandwidth demands and constraints (e.g., as 
a function of time of day, day of the year, and so forth). 
As shown in FIG.7b, a second embodiment of the software 

architecture comprises a plurality of APCSM network por 
tions 702a, 702b, in this example disposed at the headend 150 
and one or more hubs of the network, respectively. The vari 
ous network portions 702a, 702b are in logical communica 
tion with one another (or at least the hub portions 702b with 
the headend portion 702a), thereby allowing for sharing of 
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information. The aforementioned database 706 may also be 
used to provide information relating to subscriber profile and 
demographics/psychographics, CPE configuration, etc. as in 
the embodiment of FIG. 7a, thereby obviating the use of 
client portions within the network. Use of hub network por 
tions 702b as illustrated also allows for a finer level of control; 
i.e., each hub process 702b can in one variant control adver 
tising/promotion selection or group selection in a Substan 
tially autonomous fashion from other hubs if desired. This is 
to be distinguished from the embodiment of FIG.7a, wherein 
the hubs, while in one embodiment in communication with 
the headend process 702a, have no real innate “intelligence' 
of their own with respect to implementation of the method 
ologies previously described. Rather, the hubs (and other 
device) of the embodiment of FIG. 7a act merely as slaves to 
implement headend process policies or directives. 

Moreover, in the event of a failure or problem with the 
headend APCSM portion 702a, the individual hub portions 
702b can continue to operate (and optionally communicate 
with one another directly), thereby providing a degree of fault 
tolerance and redundancy. To this extent, it will be recognized 
that another variant of the invention utilizes only the hub 
portions 702b (i.e., without the headend portion 702a) in this 
fashion, with either local individual databases, or logical con 
nection directly to the “master database 706 (not shown). 
As shown in FIG. 7c, yet another embodiment of the soft 

ware architecture of the invention comprises a headend 
APCSM portion or process 702a in logical communication 
with client (e.g., CPE) portions 704 disposed on all or a subset 
of the CPE within the network. Such subsets may be orga 
nized based on Subnetwork/node as shown, or using another 
scheme. These client portions 704 act as remote proxies for 
the headend APCSM process 702a, allowing the MSO to 
control at least aspects of the operation of the CPE 106 having 
such client portions 704, including notably the collection of 
CPE configuration information, as well as historical data and 
even tuning information from the CPE. This approach has the 
advantage that the MSO can gather much more accurate and 
relevant information about an individual CPE, including the 
operation thereof over time. For example, the headend 
APCSM process 702a can periodically poll the client por 
tions to determine operational status, what channel is cur 
rently being tuned to, recent errors that have been logged 
(e.g., inability to play a certain format of content, resource 
contention, etc.), and even invoke corrective action if desired. 
The client portion 704 can also be used to generate notifica 
tions, telescoping advertisements, interactive displays or que 
ries on the user's display device or other output device as 
previously described (e.g., delay notification, request for 
input regarding optimization/program selection options, 
etc.). Hence, the client portion 704 of FIG. 7C provides the 
MSO with a “point of presence” within each CPE as well. 

Referring now to FIG. 7d, yet another embodiment of the 
software architecture is disclosed, wherein both client por 
tions 704 and headend/hub network portions 702a, 702b are 
utilized. This hybrid approach provides essentially all of the 
benefits of the embodiments of FIGS. 7b and 7d previously 
described, yet at the price of somewhat greater complexity. 
Network Server 

Referring now to FIG. 8, one embodiment of an improved 
network device (e.g., server) with APCSM advertising and 
group selection capability according to the present invention 
is described. As shown in FIG. 8, the device 801 generally 
comprises and OpenCable-compliant server module. It will 
be appreciated that, consistent with which architecture of 
FIGS. 7a-7d above is selected for use, the server device 801 
may be disposed at various locations throughout the network. 
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For example, in one variant, the device 801 comprises a BSA 
network server module adapted for use at the hub site of FIG. 
1c, although the server may comprise other types of devices 
(e.g., VoD or application servers) within the network as pre 
viously described, including those at the headend 150. 
The device 801 comprises a digital processor(s) 804, ran 

dom access memory (RAM) 805, storage device 806, and a 
plurality of interfaces 807 for use with other network appa 
ratus such as RF combiners, IP routers and other packet 
network devices, network management and provisioning sys 
tems, local PCs, etc. Other components which may be utilized 
within the network device 801 include amplifiers, board level 
electronic components, as well as media processors and other 
specialized SoC or ASIC devices. Support for various pro 
cessing layers and protocols (e.g., 802.3, DOCSIS MAC, 
OOB channels, DHCP, SNMP, H.323/RTP/RTCP, VoIPSIP, 
etc.) may also be provided as required. Such as in Support of 
data and “rules' interchange between the network device 801 
and the CPE where applicable. The APCSM supervisory pro 
cess software (e.g., the network or hub portion of FIGS. 
7a-7d) is also disposed to run on the server module 801, and 
can be configured to provide a functional interface with e.g., 
the headend or any client processes 702a, 704 on the network 
CPE 106 (where used), or other interposed or remote entities. 
These components and functionalities are well known to 
those of ordinary skill in the cable and embedded system 
fields, and accordingly not described further herein. 
The device 801 of FIG.8 may take any number of physical 

forms, comprising for example one of a plurality of discrete 
modules or cards within a larger headend, network edge, or 
hub device of the type well known in the art. The server may 
also comprise firmware, either alone or in combination with 
other hardware/software components such as those previ 
ously described (e.g., disposed in the aforementioned head 
end or edge device). Alternatively, the device 801 may be a 
stand-alone device or module disposed at the headend, hub or 
other site, and may even include its own RF front end (e.g., 
modulators, encryptors, etc.) or optical interface so as to 
interface directly with various portions of the HFC network 
101. Numerous other configurations may be used. The device 
801 may also be integrated with other types of components 
(such as satellite transceivers, encoders/decoders, etc.) and 
form factors if desired. 

It can also be appreciated that the methods of the present 
invention may be practiced using any configuration or com 
bination of hardware, firmware, or software, and may be 
disposed within one or any number of different physical or 
logical entities. For example, the APCSM functionality 
described above may take the form of one or more computer 
programs (e.g., the network and client processes, 702, 704). 
Alternatively, such computer programs may have one or more 
components distributed across various hardware environ 
ments at the same or different locations, such as where the 
APCSM network process 702 is distributed across multiple 
platforms at the hub site and the headend 150 as shown in 
FIGS. 7b and 7d. 
As yet another example, portions of the functionality may 

be rendered as a dedicated or application specific IC having 
code running thereon. Myriad different configurations for 
practicing the invention will be recognized by those of ordi 
nary skill in the network arts provided the present disclosure. 
CPE 

FIG. 9 illustrates an exemplary embodiment of the 
improved CPE 106 according to the present invention. It will 
be appreciated that in MSO implementations where no CPE 
or client portion of the APCSM software process is used (such 
as in FIGS. 7a and 7b previously discussed), literally any type 
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of CPE 106 that is compatible with the bearer network may be 
used. However, in cases where an APCSM client portion is 
desired (e.g., to obtain subscriber/use/CPE profile or opera 
tional data and send it back upstream to the APCSM network 
portion), the following exemplary configuration may be used. 
As shown in the simplified diagram of FIG. 9, the exem 

plary device 106 generally comprises and OpenCable 
(OCAP)-compliant embedded system having an RF front end 
902 (including tuner and demodulator/decryptors) for inter 
face with the HFC network 101 of FIGS. 1-1c, digital pro 
cessor(s)904, storage device 906, and a plurality of interfaces 
908 (e.g., video/audio interfaces, IEEE-1394 “Firewire', 
USB, serial/parallel ports, etc.) for interface with other end 
user apparatus Such as televisions, personal electronics, com 
puters, WiFi or other network hubs/routers, etc. Other com 
ponents which may be utilized within the device (deleted 
from FIG. 9 for simplicity) various processing layers (e.g., 
DOCSIS MAC or DAVICOOB channel, MPEG, etc.) as well 
as media processors and other specialized SoC or ASIC 
devices. The CPE 106 may also comprise an integrated HD 
decoder, thereby relieving any connected monitors or other 
devices from the requirement of having such a decoder. These 
additional components and functionality are well known to 
those of ordinary skill in the cable and embedded system 
fields, and accordingly not described further herein. 
The CPE 106 of FIG. 9 is also provided with an OCAP 

1.0-compliant application and Java-based middleware which, 
inter alia, manages the operation of the device and applica 
tions running thereon (including the client process 404 where 
used). It will be recognized by those of ordinary skill that 
myriad different device and software architectures may be 
used consistent with the tuningfunctions of the present inven 
tion, the device of FIG. 9 being merely exemplary. For 
example, different middlewares (e.g., MHP, ARIB, or ACAP) 
may be used in place of the OCAP middleware of the illus 
trated embodiment. 
The exemplary CPE 106 further comprises a conventional 

“Watch TV” application or the like, which services those 
program or user channels available over the network. The 
Watch TV application, residing in memory, provides Such 
functions as channel navigation control, channel selection in 
response to a channel change event, etc. In one embodiment, 
the Watch TV (or EPG) application further comprises all 
necessary functionality need to support the APCSM client 
process 704. 

In another embodiment, the CPE 106 comprises a con 
Verged premises device. Such as for example that described in 
co-owned and co-pending U.S. patent application Ser. No. 
1 1/378,129 filed Mar. 16, 2006 and entitled “METHODS 
AND APPARATUS FOR CENTRALIZED CONTENT 
AND DATA DELIVERY”, incorporated herein by reference 
in its entirety. 

Moreover, the foregoing embodiments of the CPE 106 may 
utilize any number of other methods and apparatus in con 
junction with the functionality previously described herein in 
order to further extend its capabilities. See, e.g., co-owned 
and co-pending U.S. patent application Ser. No. 10/723,959 
filed Nov. 24, 2003 entitled “METHODS AND APPARATUS 
FOR HARDWARE REGISTRATION IN A NETWORK 
DEVICE: U.S. patent application Ser. No. 10/773,664 filed 
Feb. 6, 2004 entitled “METHODS AND APPARATUS FOR. 
DISPLAY ELEMENT MANAGEMENT IN AN INFOR 
MATION NETWORK, and U.S. patent application Ser. No. 
10/782,680 filed Feb. 18, 2004 entitled “MEDIA EXTEN 
SION APPARATUS AND METHODS FOR USE IN AN 
INFORMATION NETWORK, each of the foregoing incor 
porated herein by reference in its entirety. Myriad other com 
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binations and variations of the CPE 106 will also be recog 
nized by those of ordinary skill given the present disclosure. 
As previously noted, the CPE 106 of FIG. 9 furter com 

prises an APCSM client portion 704, in the form of e.g., a 
software application running on the CPE. This software 
application may be configured to perform any number of 
functions relating to targeted advertising or promotion deliv 
ery, including without limitation: (i) forming a cryptographic 
hash of one or more CPE-specific variables in order to main 
tain the anonymity of the CPE/subscriber with respect to 
historical or profile data, as previously described; (ii) gener 
ating “telescoping advertisement interfaces or other user 
interfaces that allow the subscriber to interact with the CPE, 
(iii) collecting data on user-specific activities such as tuning 
or activity logs, power on/off times/duration, PPV/VoD 
requests, frequency of use of other ancillary functions asso 
ciated with the CPE, DVR or monitor operation and use (such 
as via communications from a connected DVR or monitor 
device), etc.; (iv) identifying and communicating CPE hard 
ware or software errors logged by the middleware; (v) iden 
tifying and communicating new hardware or software com 
ponents logged with the middleware registry, and so forth. 
Advertising Insertion Apparatus and Methods— 

In content-based networks Such as cable television net 
works, advertisements (including without limitation promo 
tions, commercials, and short segments) that are viewed by 
subscribers can be controlled in several ways. Generally, two 
categories or Subdivisions of these techniques exist: (i) 
national- or high-level insertion, and (ii) local- or low-level 
insertion. 
Under national level insertion, national networks (such as 

NBC, ABC, etc.) are responsible for determining the adver 
tisements or promotions that are resident in a given program 
stream. The pre-configured stream is delivered to the network 
operator (e.g., MSO), and the MSO merely then delivers the 
stream (content and advertisements) to the relevant subscrib 
ers over their network. 
Under local-level insertion, the MSO (and even broadcast 

affiliates) can insert locally-generated advertisements or 
commercials and other such segments into remotely distrib 
uted regional programs before they are delivered to the net 
work subscribers. 

Interms oftechnology, three primary variants of advertise 
ment insertion technologies exist: (i) analog; (ii) hybridana 
log/digital; and (iii) digital. 

Under the analog approach, programs are distributed as 
NTSC video and include analog cues (tones) to the MSO that 
signal the local operator to replace the national-level adver 
tisements with locally-generated ones. Insertion equipment 
includes so-called ad-splicers and storage devices that is typi 
cally maintained in the MSO headendor other location. These 
analog systems, however, have limited capability and do not 
Support advanced functionality Such as detecting a program 
change (e.g., situations where the advertisement lineup 
should or could be changed due to a change in the content 
broadcast schedule. Such as where a championship sporting 
event runs into overtime). Moreover, analog systems make 
targeted/addressable advertising insertion difficult if not 
impossible. 

Under the hybrid approach, advertisements are stored in a 
digitally compressed or encoded format, e.g., MPEG-2, in 
local storage. Both the source (network) feed to the headend 
and the subscriber delivery channel can be either analog or 
digital. If the network feed is analog, embedded cue-tones are 
used to cue retrieval and conversion of the digital advertise 
ment to analog. An analog splicer Switches input from the 
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network feed to the converted local advertisement. When 
completed, the splicer switches the input back to the network 
feed. 
The analog output of the splicer is encoded to a digital 

format in the case that the delivery channel to the subscriber 
is digital. If the channel is digital, the analog output of the 
splicer is digitally encoded. If the network feed and sub 
scriber delivery channel are both digital, both the program 
network feed and the advertisement are converted into analog 
prior to insertion of the advertisement. The analog content is 
then encoded back to digital before delivery to the subscriber. 
Unfortunately, the aforementioned conversion from digital to 
analog, and then back to digital, requires a high processing 
overhead and cost, and may significantly degrade video qual 
ity since the conversions are at least partly “lossy in nature. 

Under the fully digital approach, many of the aforemen 
tioned limitations are overcome. Several standards have been 
developed to implement such digital techniques, including 
SCTE 35 2001 (formerly DVS253), “Digital Program Inser 
tion Cueing Message for Cable', and SCTE 30 2001 (for 
merly DVS380), “Digital Program Insertion Splicing API. 
These standards define splicing of MPEG-2 streams for digi 
tal content insertion (including advertisements), and create 
standardized communication protocols for the insertion of 
content into any MPEG-2 output multiplex in the splicer. 
By keeping the process of local advertisement insertion 

completely within the digital compressed domain, as well as 
keeping this content in the compressed domain from the 
network operator to the subscribers, the quality of the net 
work-Supplied video and advertisements is maintained effec 
tively intact. 

Advantageously, the present invention can be used with 
any number of different advertising insertion or splicer archi 
tectures, whether analog, digital or hybrid in nature. See, for 
example, co-pending and co-owned U.S. patent application 
Ser. No. 10/662,776 filed Sep. 15, 2003 entitled “SYSTEM 
AND METHOD FOR ADVERTISEMENT DELIVERY 
WITHIN A VIDEO TIME SHIFTING ARCHITECTURE 
(published as patent publication No. 20050060745 on Mar. 
17, 2005), which is incorporated by reference herein in its 
entirety, for exemplary advertising insertion and splicer appa 
ratus and methods in the context of, e.g., networked digital 
video recorder (nDVR) or VoD delivery paradigms. 

In one variant, advertising insertion is accomplished by 
routing the network feed through a splicer. The splicer may be 
used to create multiple output versions of the network feed for 
a current advertising Zone structure (e.g., CNN Boulder, 
CNN Denver). When an SCTE 35 cue enters the splicer on 
the network feed, the splicer generates a cue request to the 
advertising server management section (here, which includes 
the APCSM 401). The advertising server management sec 
tion determines which advertisement or promotion to play, 
according to a schedule, as previously discussed. The adver 
tising server management section then instructs the splicer to 
splice a content stream, and instructs a content server to play 
the selected advertisement or promotion at the designated 
time according to the schedule. 

In the context of an exemplary nPVR (network personal 
video recorder) VoD architecture that implements splicing, 
the networks are run through a statistical multiplexer (stat 
muX) splicer for two reasons: (i) by always splicing in a 
default advertisement, a “splice point is inserted in the com 
pressed MPEG stream and this makes it trivial to split the 
content at the correct point; and (ii) the stat-muX clamps or 
adjusts the input feed to VoD encoding standards. The net 
works are fed to the VoD server (optionally through a device 
that splits the content into chapters and advertisements). The 
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VoD server treats the inputStream as a file once ingested (and 
may or may not be stored depending on the current acquisi 
tion rules for the program). 
When a user (or the server in advance of a user request) 

requires a stream, a “session' is first set up. The difference 
between this session and a normal unicast on-demand session 
is that this session is assigned a multicast IP. The multicast IP 
allows many edge QAMs to join the stream versus directing 
the stream directly to an edge QAM in unicast IP mode. This 
session basically is a minimal delay “StartOver session, 
essentially passing the real-time network feed through the 
VoD server. When an SCTE 35 cue is seen on the RTA input 
section, an SCTE 30 cue is sent to the advertising manager 
(ADM), which may incorporate the APCSM 401 described 
previously herein. As is well known, the ADM can be imple 
mented externally to the VoD server, or internally to the VoD 
server. If located internal to the VoD server, the SCTE 30 
message is not needed. 
The ADM then selects an advertisement or promotion to 

play. In the case of the aforementioned BSA network (FIG. 
1c) a DVS/629 or similar mechanism can be used to request a 
real-time match as to the best asset to play at this instant. This 
can be based e.g., on the number of viewers, demographics, 
geographies, psychographics, or whatever other information 
is available on the user or group of users that this feed is being 
delivered to, as previously described herein. The ADM then 
instructs the VoD server the name of the selected advertising 
or promotional content element to splice in. When the VoD 
server detects the appropriate splice point, timed by the SCTE 
35 cue and the previously inserted default advertisement, it 
performs a playlist diversion between the RTA content and 
the selected content element. After the advertisement or pro 
motion content finishes, the VoID server playlist diverts back 
to the RTA stream. 
Business Methods and “Rules’ Engine— 

In another aspect of the invention, the aforementioned 
APCSM process 702 (e.g., rendered as one or more computer 
programs) optionally includes an operations and/or business 
rules engine. This engine comprises, in an exemplary 
embodiment, a series of Software routines running on the 
network device 801 of FIG. 8 or other associated hardware/ 
firmware environment that are adapted to control the opera 
tion of the targeted advertising/promotion algorithms previ 
ously described. These rules may also be fully integrated 
within the APCSM process itself, and controlled via e.g., a 
GUI on a PC connected to the network device 801. In effect, 
the rules engine comprises a Supervisory entity which moni 
tors and selectively controls or coordinates with, via the 
APCSM process 702 and/or CPE process 704, the advertis 
ing/promotion insertion functions at a higher level, so as to 
implement desired operational or business rules. 
The rules engine can in one embodiment be considered an 

overlay of sorts to the algorithms of the APCSM 702 previ 
ously described. For example, the APCSM process 702 may 
invoke certain operational protocols or decision processes 
based on data received from the CPE 106 (e.g., historical 
activity data, CPE configuration, etc.). Subscriber-specific 
data (e.g., profile, preferences, demographic, etc.), network 
operational or historical data, geographic data, etc. However, 
these processes may not always be compatible with higher 
level business or operational goals. Such as maximizing profit 
on a network-wide basis (or after consideration of other fac 
tors not input to the APCSM algorithms, such as taxes, cost/ 
benefit of certain alternative courses of action, maintenance 
or repair costs, additional equipment leasing or use costs, 
etc.), or system reliability and/or flexibility. Moreover, the 
APCSM may be operating on a per-CPE or per-request basis 
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(i.e., evaluating each individual request effectively in isola 
tion, and generating a decision or recommendation without 
considering larger patterns or decisions being made in the 
service group or network as a whole). 

Hence, when imposed, the business/operational rules can 
be used to dynamically (or manually) control the operation of 
the APCSM process 702 (and/or client process 704), in con 
junction with the operational “recommendations' generated 
by the APCSM 702 as part of its advertising or group selec 
tion functions previously described. 

For example, one rule implemented by the rules engine 
may comprise selectively servicing (or at least queuing first) 
requests from certain users first with targeted advertising or 
promotions; e.g., those with a higher Subscription priority or 
level under bandwidth-limited cases, and only after this tier of 
users is satisfied, servicing any remaining content requests. 
This assures that the MSO’s “premium clients receive the 
most tailored advertising or promotional content first, thereby 
increasing their satisfaction. In one variant, Subscribers are 
divided into tiers (a hierarchy), and certain tiers of the hier 
archy are serviced to a prescribed level first. 

Another rule might allow for the relegation of low-priority 
requests to the back of the service queue; e.g., those associ 
ated with subscribers who have elected to receive content on 
a less-than-timely or delayed basis (perhaps in exchange for 
financial or other considerations). Such subscribers effec 
tively do not care when they receive the content (within cer 
tain constraints, obviously), and hence the MSO can priori 
tize other requests first. When these latent requests are 
Subsequently processed, appropriate advertising or promo 
tional content for that later time can be selected. 

Similarly, capacity (e.g., bandwidth) for servicing requests 
can be allocated to those users which, e.g., based on demo 
graphics, historical patterns, geographic area, etc. will make 
best use of the bandwidth in terms of reaching the desired 
penetration (e.g., number, type, and/or quality of impres 
sions), monetary return, profit, or some other business per 
formance metric. For example, the MSO might invoke a busi 
ness rule that selectively processes content requests in terms 
of advertisement selection for the best or most lucrative Zip 
codes (or demographic slices) first. Such identification of 
certain Zip codes can be performed using, interalia, the meth 
ods and apparatus set forth in U.S. patent application Ser. No. 
11/186,452 entitled “METHOD AND APPARATUS FOR 
BOUNDARY-BASED NETWORK OPERATION”, previ 
ously referenced and incorporated herein. 

Moreover, a cost/benefit optimization technique may be 
utilized consistent with the present invention. For example, a 
decision process may be used to evaluate various options for 
use of network capacity (Such as bandwidth), and determine 
which is/are most desirable from an operations or business 
standpoint. 
A composite or weighted grade can also be formed, such as 

where the overall grade of a prospective insertion includes: (i) 
a metric indicating the level of demographic/psychographic 
match; (ii) a metric indicating the level of context match or 
correlation; and (iii) a metric indicating the relative or abso 
lute profit or revenue benefit from the proposed insertion. 
Myriad other schemes for ranking or prioritizing advertising/ 
promotional content for insertion based on Such factors will 
be readily appreciated by those of ordinary skill given the 
present disclosure. 

It will also be appreciated that the decisions generated by 
the APCSM selection analysis can be manually or semi 
manually utilized by network operators, such as in the form of 
a recommendation rather than a hard and fast decision point. 
For instance, the APCSM may present a recommended choice 
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or selection to a human operator, thereby letting the operator 
decide whether to implement it. This variant of the invention 
allows for the intangible but often important “gut feeling” or 
intrinsic knowledge of the operator to be factored into the 
decision process. The operator may also be able to identify 
trends or patterns in subscriber activity, behavior, network 
operation, etc. that the APCSM or rules engine cannot, such 
as the topical popularity of a given program or advertisement, 
in effect allowing the operator to override the APCSM when 
his/her knowledge or intuition says that a different course 
should be followed. 

Enforcement of the foregoing business rules may be 
executed by servers or other devices separately for each ser 
vice (e.g. nDVR, BSA or VoD) or centrally via the controlling 
actions of a master APCSM, SRM (Session and Resource 
Manager) or other network agent. 

In one embodiment, advertisers or even content providers 
(e.g., studios, networks, etc.) would pay a premium or provide 
otherincentives to the MSO to have particular advertisements 
or promotions prioritized over others targeted to the same 
demographic. For example, the MSO may program its rules 
engine to select the more lucrative of various advertisers 
content (i.e., the one for which they receive greater payment 
or other consideration for using). Similarly, a more incremen 
tal approach can be applied, such as where various advertise 
ments or promotions are “graded” based on profit/revenue 
and/or operational considerations (i.e., those which earn most 
and/or give highest user satisfaction, etc. receive a higher 
grade), and the insertion at particular points within one or 
more program channels based on Such grade(s). 

Since the program-coupled fee structure of the prior art is 
not utilized in the exemplary embodiments, the present inven 
tion advantageously provides opportunities for many differ 
ent fee or consideration models. As previously described, the 
prior art fee structure is generally based on the program(s) 
during which the advertisement is run, and the number of 
different “runs’ (or total time of run). So, for example, run 
ning a car advertisement twice during a very "Nielsen rating 
popular program in prime time might cost the advertiser 
significantly more than the same advertisement run once dur 
ing off-prime hours and a less popular program. In contrast, 
the dynamic targeted approach of the present invention is not 
bound to insert the car advertisement at any given time or slot, 
or coupled with any particular program. It may be decided, for 
example, that the advertiser will achieve maximum penetra 
tion to the target demographic by inserting the car advertise 
ment 5 times over multiple different programs that are less 
popular, but more narrowly tailored to the target demo 
graphic. For instance, a Nielsen-type approach may indicate 
that 10 million viewers will view a prime-time program such 
as American Idol, and that many of those viewers will be 
18-30 year-old females. However, if the advertiser seeks to 
penetrate a more focused demographic (e.g., 27-30 year-old 
females that live in the Southern California area and which 
have college degrees, since their market research indicates 
that most buyers of their product fall into such a category), it 
may be more efficacious to run the advertiser's spot multiple 
times but only within Southern California markets, and only 
on prescribed channels which the MSO's historical analysis 
indicates that such 27-30 year-old college educated females 
watch. 

In another aspect of the invention, a "click-through' or 
similar revenue model can be employed for determining pay 
ments or cost of the advertising or promotions. As is well 
known in the context of the Internet, click-through models in 
general generate revenue for a carrier based at least in part on 
the number of certain events that occur (e.g., clicks or inter 
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actions with a certain advertisement’s hyperlink or website). 
Similarly, interactions by a subscriber with an entity associ 
ated with the MSO can be recorded and used as a basis for 
determining advertising pricing or other factors. This can be 
modeled multiple ways. Such as where the more interactions 
that occur, the more the advertiser pays (based on ostensibly 
coupling the more interactions with more “impressions' and 
hence prospective value to the advertiser, and greater burden 
on the MSO infrastructure). In one variant, the aforemen 
tioned telescoping advertisements are used as the basis of this 
model; e.g., when a Subscriber telescopes and advertisement/ 
promotion, or interacts some other way with it, this is con 
sidered an affirmative show of interest (or at least impres 
sion). 

It will be recognized that while certain aspects of the inven 
tion are described in terms of a specific sequence of steps of 
a method, these descriptions are only illustrative of the 
broader methods of the invention, and may be modified as 
required by the particular application. Certain steps may be 
rendered unnecessary or optional under certain circum 
stances. Additionally, certain steps or functionality may be 
added to the disclosed embodiments, or the order of perfor 
mance of two or more steps permuted. All Such variations are 
considered to be encompassed within the invention disclosed 
and claimed herein. 

While the above detailed description has shown, described, 
and pointed out novel features of the invention as applied to 
various embodiments, it will be understood that various omis 
sions, Substitutions, and changes in the form and details of the 
device or process illustrated may be made by those skilled in 
the art without departing from the invention. This description 
is in no way meant to be limiting, but rather should be taken 
as illustrative of the general principles of the invention. The 
scope of the invention should be determined with reference to 
the claims. 
What is claimed is: 
1. For use in a content delivery network having a plurality 

ofusers associated therewith, a method of delivering targeted 
advertising or promotional content to a selected one or more 
of said users, said method comprising: 

identifying said one or more users from said plurality using 
descriptive information relating to said one or more 
users, said descriptive information being selected so as 
to correlate to at least one of a demographic or psycho 
graphic; 

identifying one or more advertising or promotional content 
elements based at least in part on said descriptive infor 
mation, said act of identifying one or more advertising or 
promotional content elements comprising: 
accessing first metadata in a primary content stream, 

said primary content stream having said one or more 
advertising or promotional content elements placed 
therein and said first metadata comprising at least 
timing reference information of descriptive codes 
associated with said primary content stream; 

accessing second metadata configured to describe at 
least one of said advertising or promotional content 
elements; and 

evaluating a correlation of said first metadata with said 
second metadata to determine which of said one or 
more advertising or promotional content elements are 
most contextually relevant within said primary con 
tent stream at a particular point in time; 

selectively delivering said one or more advertising or pro 
motional content elements to said one or more users via 
said network based at least in part on said correlation of 
said first metadata with said second metadata; and 
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receiving information indicating that at least one of said 
one or more users has tuned away from said advertising 
or promotional content elements, said information being 
used to identify one or more second advertising or pro 
motional content elements for Subsequent delivery to 
said one or more users. 

2. The method of claim 1, wherein said network comprises 
a broadcast switched architecture (BSA) network, and said 
act of delivering comprises instantiating a new broadcast 
Switched program stream comprising said one or more adver 
tising or promotional content elements. 

3. The method of claim 1, wherein said one or more users 
comprises a single user, and said act of delivering comprises 
at least one of: 

instantiating a new video on-demand (VoID) session and 
streaming content via said session, said content com 
prising said one or more advertising or promotional 
content elements; or 

delivering content comprising said one or more advertising 
or promotional content elements according to a network 
digital video recorder (nDVR) or network personal 
video recorder (nPVR) delivery channel. 

4. The method of claim 1, wherein said act of delivering 
comprises delivering said one or more advertising or promo 
tional content elements within a program stream having non 
advertising or promotional content therein also, said one or 
more advertising or promotional content elements and said 
non-advertising or promotional content being contextually 
related to one another in at least one aspect; and 

wherein said method further comprises selecting one or 
more of said identified advertising or promotional con 
tent elements based on said at least one aspect. 

5. The method of claim 1, further comprising receiving 
second information indicating that one or more of said one or 
more users has turned off consumer premises equipment dur 
ing delivery of said advertising or promotional content ele 
ments; and/or third information indicating that one or more of 
said one or more users has interacted with their consumer 
premises equipment in a manner related to said advertising or 
promotional content elements, said second and/or third infor 
mation being used to identify said one or more second adver 
tising or promotional content elements for Subsequent deliv 
ery to said one or more users. 

6. The method of claim 1, wherein said descriptive infor 
mation is obtained passively from said one or more users 
during network operation, said act of passively obtaining 
descriptive information comprising obtaining data relating to 
said one or more user's tuning habits. 

7. The method of claim 1, wherein said descriptive infor 
mation is obtained from said one or more users during net 
work operation via an interactive interface with said users, 
said interface being adapted to Solicit demographic or psy 
chographic information from said users. 

8. For use in a content delivery network, an apparatus 
comprising: 

a first apparatus adapted to receive information about one 
or more users currently tuned to a primary content 
stream of said network; 

a second apparatus adapted to select individual ones of a 
plurality of advertising or promotional content streams 
comprising advertising or promotional content specific 
to a target demographic for delivery to respective indi 
vidual ones of said one or more users of said network 
based at least in part on said information; 

a third apparatus adapted to selectively switch said indi 
vidual ones of said one or more users of said network 
from said primary content stream to said individual ones 
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of said plurality of advertising or promotional content 
streams based at least in part on data relating to tuning 
habits of said one or more users. 

9. The apparatus of claim 8, wherein said first apparatus is 
adapted to receive said information about said one or more 
users via a query of a database Such that database elements 
queried cannot be used to personally identify any specific one 
of said one or more users. 

10. The apparatus of claim8, wherein said first apparatus is 
configured to receive said information about said one or more 
users via receipt of at least one encrypted data file from a 
network subscriber database. 

11. The apparatus of claim 8, wherein said data relating to 
said tuning habits comprises data related to at least one pro 
gram content selection from at least one of said users. 

12. The apparatus of claim 11, wherein said data related to 
program content selection comprises at least two of the fol 
lowing: (i) a history of program requests, (ii) times at which 
requested programs were broadcast, (iii) frequency of chan 
nel changes, (iv), recorded periods of non-activity, and (v) 
history on-demand requests. 

13. The apparatus of claim 8, wherein said information 
about said one or more users comprises demographic infor 
mation, at least portions of said demographic information 
being unique to respective ones of said one or more users. 

14. The apparatus of claim 8, further comprising a fourth 
apparatus configured to create one or more Subsets or groups 
ofusers, said one or more Subsets created based at least in part 
on demographic information about said one or more users. 

15. The apparatus of claim 8, wherein said apparatus com 
prises a computerized device, and at least portions of said 
first, second and third apparatus comprise a computer pro 
gram configured to run on said computerized device. 

16. The apparatus of claim 15, wherein said computerized 
device comprises a broadcast switched architecture (BSA) 
controller, or a video on-demand (VoID) server. 

17. A method of delivering targeted advertising or promo 
tional content to a selected one or more of a plurality of users 
in a content delivery network, said method comprising: 

receiving a request from a third party for delivery of adver 
tising or promotional content over said network, said 
advertising or promotional content having at least one 
target demographic or psychographic associated there 
with as represented in associated metadata; 

identifying one or more of said plurality of users meeting 
said at least one target demographic or psychographic 
using descriptive information relating to said one or 
more users and said associated metadata; 

providing to said third party aguarantee prior to said act of 
delivering said advertising or promotional content ele 
ments thereof, that said advertising or promotional con 
tent will be delivered to at least a predetermined number 
of said users within said target demographic or psycho 
graphic; and 

selectively delivering said advertising or promotional con 
tent elements to said identified one or more users via said 
network, said selective delivery comprising dynami 
cally determining whether to instantiate a new stream 
comprising targeted advertising or promotional content, 
or to utilize an existing stream based at least in part on 
data relating to said identified one or more users. 

18. The method of claim 17, wherein said third party com 
prises an advertising content source not associated with said 
network or said plurality of users. 

19. The method of claim 17, further comprising providing 
said third party a guarantee that said advertising or promo 
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tional content will be delivered to at least a certain number of 
said users within said target demographic or psychographic. 

20. The method of claim 17, wherein said network com 
prises a broadcast switched architecture (BSA) network, and 
said act of delivering comprises instantiating a new broadcast 
Switched program stream comprising said one or more adver 
tising or promotional content elements. 

21. The method of claim 17, wherein said one or more users 
comprises a single user, and said act of delivering comprises 
at least one of: 

instantiating a new video on-demand (VoID) session and 
streaming said one or more advertising or promotional 
elements via said session; or 

delivering content comprising said one or more advertising 
or promotional content elements according to a network 
digital video recorder (nDVR) or network personal 
video recorder (nPVR) delivery channel. 

22. The method of claim 17, wherein said selective delivery 
is further based on available bandwidth and/or one or more 
cost/benefit determinations. 
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